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1 - INTRODUCTION
1.1 BACKGROUND

Almost any expansion of operations or facilities at airports or
airbases requires some type of an environmental assessment. In the area
of air quality, this assessment usually involves the use of two
models~-one to prepare an inventory of emissions and the other to
calculate the concentrations caused by these emissions as they disperse
downwind.

Models to perform these tasks were developed in the early 1970°s by
bothk the United States Air Force (USAF) and the Federal Aviation
Adninistration (FAA). The USAF developed the Air Quality Assessment Model
(AGAM) (Rote, et al., 1975), and the FAA developed the Airport Vicinity
Air Pollution model (AVAP) (Wang, et al., 1973). However, these models
are becoming obsolete--they are expensive to operate, tedious to enter
data into, and require a fully-qualified scientist or engineer to use,.

The introduction of modern microcomputers into the workplace has
made it possible to simplify the modeling task considerably. However, a
prime question to be asked before developing a new model is whether to
develop a separate modeling system for each agency, as was done with the
earlier AVAP and AGAM systems, or whether to combine FAA and USAF
requirements into a single system,

Consultations between the FAA and the USAF indicated that it would
be both feasible and cost effective to develop a single modeling system
that both agencies could use. The system that resulted from these
consultations is called the Emissions and Dispersion Modeling System
(EDMS). 1t overcomes the )limitations of the earlier models by
incorporating the new "Simplex A® (Segal, 1981) and the Graphical Input
Microcomputer Model (GIMM) (Segal, 1983) technology. The EDMS also
employs a modern commercial data base (Condor, 1983) to enter, store, and
preprocess information. These features permit a lay person to perform a
modeling task that had previously been reserved for a scientist or
engineer,

1.2 APPROACH

The development of EDMS started in the late 1970’s when the
feasibility of using a microcomputer to perform a mainframe dispersion
modeling task was first established. In 1979, an algorithm to trace the
dispersion of pollutants from aircraft that were accelerating during
takeoff was successfully incorporated into a HP-97 programmable desk
calculator. The resulting model was called Simplex "A”",

With the introduction of personal computers in the early 1980‘s,
the HP-97 code was reprogrammed for an Apple 11+ microcomputer. This
approach led to the original GIMM--Graphical Input Microcomputer Mode!l.
Because of its more powerful Apple computer, GIMM could act as a complex
source model to process the dispersion of emissions from roadwars, parking
lots, and powerplants as well as from accelerating aircraft,
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Realizing the effectiveness of GIMM in meeting both FAA and USAF needs,
the FAA and the USAF issued a memorandum of understanding (MOU) to
formally blend the efforts of both agencies. This MOU documented the need
for a single FAA/USAF microcomputer model to evaluate air quality at both
airports and airbases. This model--the Emissions and Dispersion Modeling
System (EDMS)--incorporates the emissions and dispersion algorithms of the
original GIMM that have been speeded up and processed through a commercial
datx base. EDMS was completed in 1985, and its code and User's Guide were
released to the general public in December 1985 as report
FAA-EE-B85~4/ESL-TR-85-41.

Since that time, major modifications have been made to the original EDMS to
ennance its usability and incorporate an integral dispersion model into its
code. A prototype of this expanded model was completed in 1984 and was used
to analyze air quality at Stapieton International Airport in conjunction with
the building of a new runway for that airport.

Since 1986, the prototype EDMS has been incorporated into the main EDMS
system, and the final model has been submitted to the EPA as an agenda item
for the Fourth Conference on Air Quality Modeling. The technical features of
this model are described in this document,
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2 ~ MODEL DESCRIPTION

2.1 GENERAL

EDMS is a dispersion mode! with 2n emissions front end. 1t can
process line, point, and area sources at an airport or airbase and can
operate in a refined or screening mode.

The emissions portion of EDMS receives emissions information
entered through its Condor data base (Condor, 1983) and converts this
information into emission rates from which an emissions inventory can be
prepared.

The dispersion portion of EDMS adds meteorological inputs to this
emissions information and produces a report of concentrations at specified
airport locations. The model can operate in a refined or a screening
mode. In its refined mode, it automatically processes National Climatic
Center (NCC} weather files. In the screening mode, it processes weather
data that has been manually entered on an hour-by-hour basis.

Figure 1 shows the elements of the emissions model, and Figure 2
shows the manner in which the emissions and dispersion models interface.

The emissions model, EMISSMOD, incorporates a modern data base,
(Condor, 1983). The dispersion model, GIMM, incorporates the dispersion
algorithms of the original GIMM which have been speeded up to enable
refined model operation.

2,2 EMISSIONS MODEL (EMISSMOD)

EMISSMOD accepts emission and coordinate information for the
4ollowing airport sources:

1 Miscellaneous point sources (Facility sources)
Powerplants
Heating plants
Fuel storage tanks
Training fires
11 Roadway sources
111 Parking lot sources

IV Aircratt sources

Aircraft queues
Aircraft takeoffs

The interrelationship of these sources, with regards to data entry
is shown in Figure 3,




Data Flow — Emissions Model

INPLT PROCESSING QuUTPUT
ITEN TYPE
/ Emissions \ Emissions
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2| pax-glots
) power sources
COORTINATES
Day Month,
STy IYCLE 4 Hour
Factors r—~

METEQROLOGY 5 Temperature

wind Speed Only
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Cata Flow — Emissions and Dispersion Model

INPUT PROCESSING OuUTPUT
ITEM TYPE
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Model Report
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All
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NOTE Shad ng represents dispers.on moded elements.

Figure 2



£ aunbiy

UNLNO} 1O VN4 wmv L

WNI0 NINIS WO
N30 ININDISONS 0N MOV 133w [/ 8

oo amnom () S

308y L. Ot woRMd DI () *
sl wanas aiwome e () €
(Wndw wisn) aaso waos [ )2
wamuorvw [ ]

i) () [E) T m PR «
585 5 B AR CIICORCO N €T STENENCIIES
ORC _ i Ea
RCENED, =]
\

(1w [32]

s

B | S
[ ] () () o)

] -
[ [P ] [ | [ ]
mhﬁ. Lm (s
1

[[mor ]

ain3jonJ}g jeuoneziuebiQ




- P ———

-.7_
The outputs from EMISSMOD are:
1. An emiss.on inventory report, and

2. Five peak hour emission rates which are used to process
motor vehicle emissions information prior to a dispersion
model run. These rates, which are calculated for 0, 25,
50, 73, and 100 degrees F., comprise the table lookup
matrix for subsequent temperature interpolation of
emissions data,

2.3 DISPERSION MODEL (GIMM)

2.3.1 Model Features and Limitations

The EDMS uses the original GIMM code modified to eliminate
unnecessary, redundant, and time-consuming calculations. Sinusoidal,
exponential, and iterative calculations are replaced with table lookKups.
GIMM incorporates the following features:

1. Coordinate rotation so that wind is always from the north.

This rotation enables one coordinate system to be used for
the entire model.

2. A {fixed point spacing algorithm. This fixed point
algorithm replaces the earlier GIMM algorithm which
1terated point spacing to smaller and smaller values,

This procedure significantly reduced the time required for
dispersion calculations.,

3. Table lookups to replace exponential calculations. |

4, The calculation of an emission rate for that hour of the
year when source activity would be at a maximum. Emission
rates (and concentrations) for the remaining hours of the
vear are determined by multiplying this peak hour rate by
hourly, weekly, and monthly source activity factors.

The geometry of al) sources is broken down into a series of points

with one exception, parking lots. These sources are treated as a serijes
of finite lines.

Source dispersion was considered to be Gaussian in nature and the
Pasquill-Gifford (P-G) curves from (Turner, 1970), as well as the point
and finite lines equations firom the same reference, were used in the mode!
design. Initial dispersion conditions reflecting source turbulence can be
entered into al) models except the roadway model. For this model the

initial conditions, as defined br (Rao, et al., 1980)), are incorporated
into the program.
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To speed up calculation time, algorithme that were shown to have &
negligible effect on concentrations or were found to be unrelated to
airport pollution were omitted. An inversion height lidding algorithm was
not added because source/receptor distances are usually quite small at an
airport and the plume usually does not have a chance to reach the base of
the inversion. For aircraft, only the takeoff and queue modes of
operation were modeled because concentrations from all the other
operational modes have proven to be negligible (Yamartino, at. al., 1980

The point and line source equations from (Turner, 1970) were used
in all dispersion calculations.

Point source equation:

o HY (2 H
X = WEXP[.S(&;) ExpP|-.S

used in the roadway , accelerating aircraft, queueing aircraft,
and facility source algorithms

Line source equation:
(x, 00 H>

X = \ﬁ.%%';; EXP -.5(7::)‘ ]::7—.?'._?— EXP (—.5 p‘) de

used in the parKing lot algorithms

where:
= concentration at the receptor (ug/m3)
x = source/receptor distance (along plume centerline) (m)
= perpendicular distance between the receptor and the
plume centerline in the crosswind direction (m}
sigma ¥ = standard deviation of concentration distribution
in the crossmind direction (m)
sigma 2 = standard deviation of concentration distribution
in the vertical direction (m>
H = effective plume height (m3
q = source strength per unit distance (g/n/s)
p = v/ sigma vy
pl= yi/sigma y
p2= y2/siga y

Detailed descriptions of the four submodels are included in
Appendix A,
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3 - METEOROLOGICAL DATA
3.1 GENERAL
Meteorological conditions may be specified either:

o HManually, by entering the temperature, P-G stability class,
windspeed, and wind direction when prompted interactively, or

o Automatically, by specifying the range of Julian hours to be
processed. The dispersicn model will then process the already
loaded National Climatic Center (NCC) annua)l weather data and
calculate the concentrations for the hours specified.

When meteorological data are entered manually, the mode) operates
in the screening mode. UWhen these data are entered automatically it
operates in the refined mode. These two terms, which are used many times
in this report, are explained as follows:

A screening model accepts estimates ~nf the highest expected vatue
for source activity and the poorest expected value for meteorological
conditions (from an air quality standpoint). With these inputs the model
calculates concentrations, [f concentrations exceed the National! Ambient
Air Quality Standard (NAAQS) for the pollutant in question, a refined
analysis is usually indicated.

A refined model! simulates real world conditions by processing hourly
meteorological and source activity information in a brute force, unbiased
fashion.

3.2 METEOROLOGICAL PREPROCESSING

NCC weather data are loaded into the computer before modeling
starts. After loading the NCC weather diskettes, a special preprocessor
extracts the appropriate parameters from the NCC data, scans these
parameters, corrects for missing or questionable data fields, and enters
these data into the files required to run GIMM.

The meteorological preprocessor accepts up to one rear of NCC
hourly surface observations on an JBM PC compatible diskette in card deck
144 format and performs the foliowing operations on them:

o Determines the P-G stability class.

o Eliminates those parameters which are not needed in air quality
calculations.

o Converts the NCC data to an integer format. This conversion
reduces disk storage demands.

o Saves the compressed NCC data on a special file for subsequent
use by GIMM.
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4 - MODEL SPEED

Figure 4 compares the speed at which the GIMM dispersion model
calculates concentrations while using the following computers:

1. Apple 1]

2, 1M XT

3. 1BM XT with math coprocessor

4. Compaq (a more modern computer using the
3846 microprocessor)

S. Compaq with math coprocessor.

The GIMM run was for five B8-hour meteorological data sets (40 total
hours) in which 30 sources and 7 receptors were processed. (It is
reasonable to expect this amount of processing to assess conformance with
the 8-hour Carbon Monoxide standard.)

The Compaq computer with the mathematics coprocessor took
13 minutes to complete this task. This test was run on May 13, 1988, with
the computer technology and model development status as of that date,

The time to process more than 40 hours of meteorological data can
be determined by extrapolating from the results shown in Figure 4.
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5 - COMPARISON OF EDMS WITH OTHER MODELS
5.1 GENERAL

The method for establishing the performance of both EMISSMOD and
GIMM was to select representative airfield scenarios and process these
scenarios through EMISSMOD and GIMM., These same scenarios were also
processed through criteria models for comparison purposes.

5.2 EMISSION MODEL (EMISSMOD) COMPARISONS

EMISSMOD performance was determined by running EMISSMOD and a
criteria model through the same Pease AFB scenario. Pease AFB was
selected because it included all EDMS sources.

The criteria models for EMISSMOD comparison were:

1. Methods and constants provided in the EPA report, AP-42
(EPA, 1783)

2. American Petroleum Institute listings (APl, 1978)
3. AGAM model! results (Pease, 1977),

Every source type included in EDMS was evaluated and the results
are listed in Appendix B.

Emicsion rate differences between EMISSMOD and criteria models
ranged between +2 and -4 percent.

5.3 DISPERSION MODEL (GIMM) COMPARISONS

Using the Figure 5 scenario, the concentration differences between
GIMM and criteria models ranged between +8 and -3 percent. The details of
this comparison are described in Appendix B.

GIMM and criteria models were also compared for a Stapleton
International Airport scenario. The associated report (Segal, 1984)
showed that concentration differences between GIMM and the appropriate
criteria model ranged between 47 and -3 percent.
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APPENDIX A

SUBMODELS OF THE GIMM DISPERSION MODEL
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1. GIMM Submodels
GIMM incorporates the following four submodels:

1 Facility Submode)

Powerplants--~-==~--- points
Heating plants——-~--- points
Fuel storage tanks---points
Training fireg~=~-~-- points
11 Roadway Submodel------- points (spaced uniformly)

111 Parking Lot Submodel---lines (finite)
IV Aircraft Submodel

Aircratt queuves------ points (spaced uniformly)
Aircraft takeoffs----points (spaced nonuniformly)

The facility submodel! is broken down into four sub-submodels and the
aircraft submodel is broken down into two sub-submodels. Concentrations
for Facility and Aircraft submodels are reported as the sum of the
concentrations from their sub-submodels,

While all four facility sub-suybmodels use the same dispersion algorithm
the aircraft sub-submodels do not. Algorithm differences wili be
explained Yater on in this report.

For computational purposes, the line or area source geometry is broken
down into the smailer eiements noted above.

1.1 Facility Submodel
1.1.1 General

Powerplants, heating plants, training fires, and fuel storage tanks are
modeled as facility sources. They all use the same point source
dispersion algorithm from (Turner, 1970). However, each one reads a
different emissions data file, Before addressing the method for
ctalculating poliutant dispersion, the method for calculating plume rise is
described:

1.1.2 Plume Rise Considerations

The following steps describe the plume rise calculations for all facility
sources:




o Calculate
W = Pl/4
where:

Pl

Vs
) D

nnwun

o Calculate

_Aa..
volume flow rate:

*# YS = D 2

Volume flow rate (m*3/sec)
pi

Stack flow speed (m/sec)
Stack diameter (m)

buorant production:

F=g/Pl W * (TS = T0)/T0

where:
b ‘
-
b TS
- T0
F
3

XS

2P

XF

o

gravitational acceleration (m/sec”2)
(3.12139 appears in code as g/Pl
Stack temperature (k)

Ambient temperature (k)

Buoyant flux (m"4/53)

o Calculate plume rise,

3> For unstable or neutral conditions
(PG <= 4):

14 * F~(S5/8) (if F < 55 m"4/sec"3)
34 » FA /D) (if F >= S5 M*4/sec"3)

where:

XS = downwind displacement scale (m)
(Constants 14 and 34 are empirical; contain dimensions
to convert XS to units of length in each case)

= 1.6 # FA(1/3) # (3.5 # XS)>*(2/3) % 1/U

where U is wind speed in meters/second, measured at the
surface

ZP is plume rise in m

= 3,5 ¥ XS (m)

XF = downwind displacement of plume in meters
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b) For stable conditions:

iy

NN

First calculate the Brunt-Vaisala frequency:

N*2 = g # DT * 1/T0

where:
N = Brunt-Vaisala frequency (1/sec)
Q = 9.8 m/sec”2
DT = potential temperature gradient, set to:

.035 deg C/m
Next, compute the piume rise in meters:
2P = 2.6 % (F/(U ®# N*2))~(1/3)
~or-

2P = 5.0 # (F*(1/4)) % (N"2)~(~3/8)
(whichever gives the smallest result)

Under stable conditions, the plume wil) maintain
its identity and drift downwind, The scaie of the

effective downwind displacement reflects the ratio of
the windspeed to the Brunt-Vaisala frequency:

XF = Pl » UN
where:

XF = downwind displacement of source (m)

Calculate effective source position:

D =

XD

XC =

wher

H + 2P

D - XF

c
e:

ZD = effective source height (m)

ZpP

XD

stack or release height (m)
plume rise (m)

downwind component of effective source-receptor
displacement, origin at source (m)

source-receptor downwind distance (m)
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XF = downwind plume displacement (m)

c source-receptor crosswind distance (m)

XxC

crosswind component of effective source-receptor
displacement, origin at source (m)

1.1.3 Dispersion Considerations
Once the effective height and location of the point source plume have been
determined, the next step is to calculate the concentration contribution
at a receptor,
o GIMM uses the downwind distance XD in a table lookup and linear
interpolation routine to obtain the approximate Pasquill-Gifford
sigma~y and sigma-2 for the given stability class:

SY = (TSY(1+1,PG) - TSY(1,PG)> # (XD/100 - I) + TSY(I)

where:

SsY sigma-y (m)

1 INT(XD/160)

TSY(1,PG) = tabulated horizontal standard deviation of plume
concentration distribution at downwind distance
of 1| # 100 m and Pasquili-Gifford stability
class PG (m).

SZ = (TSZ(1+1,PG) - TSZ(1,PG)) * (XD/100 - 1) + TSZ(1)
where:
SZ = sigma-z (m)
I = INT(XD/100)
TSV(1,PG) = tabulated vertical standard deviation of plume
concentration distribution at downwind distance
of 1 ¥ 100 m and Pasquilli-Gifford stability

class PG (m).

6 The next step is to scale the crosswind and vertical
source-receptor distances by the appropriate sigmas:

DS

C/SY (dimensionless crosswind distance)

Z8

20/52 (dimensionless vertical distance)

0 Obtain the relative horizontal and vertical concentration factors,
(CH and CV) which will be dimensionless and range between 0 and 1:

CH

(CR(I+1)> - CRC1)>)> » (DS # 10 - 1) + CRC(D)

cv

(CR(I+1) - CR(I)) # (25 # 10 - I) + CR(D
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where:

1 = int(DS # 10O

ER(1) = a table of the function
exp -(<1 7/ 10)°2)/2)> (the Gaussian turve)
evaluated at 1 =0, 1 ... 40

Next, calculate the dimensionless relative concentration (sec/m*3)
at this receptor:

CR = 1/(P1 # SY # 52 % U) # CH » CV
And the emission rate, G(J) (gn/sec), for the hour of interest:

Q(J> = QF(J) % HF(HN) # DF(DN) * MF(MND

where:

QF(J) = peak emission rate for species J in gn/sec, (The
species indices correspond to the pollutants CO,
HC, NOx, SOx, and particulates.)

Q> = emission rate for species J during hour HN,
day DN, month MN, in gm/sec.

HF(HN) = temporal factor for hour HN, where HN goes from 0
to 23. The temporal factors give the fractional
vartation in activity through the hours of the day
and run from 0 to 1.0.

DF(DN) = temporal factor for day ON, defined as above for
DN from | to 7.

MF(MN) = temporal factor for month MN, defined as above for
MN from | to 12.

Compute the absolute concentration by multiplying the relative
concentration at the receptor by Q<J) for all J poliutants.

Finally, sum the concentration contributions for each pollutant,
from each source, at each receptor.
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1.2 Roadway Submodel
1.2.1 General

Roadway dispersion is modeled as a line source -~.%roximated by
closely-spaced point sources. These points are evenly spaced along a line
at an interval equal to the one-half sigma-y value at the receptor’s
downwind distance. Contributions from each point simutation of the
roadway lines are computed and summed. Finally, the result is wultiplied
by the appropriate values of the peak emission rate--Q(J).

1.2.2 Point Source Spacing.
GIMM first obtains SG, the characteristic sigma~y value which is used for
point spacing calcufations., SG is determined in one of the following
ways:
0o If the receptor’s cirosswind coordinate falls between the crosswind
components of the two endpoints, SG i1s based upon the y-intercept
(D = 0) of the line source:
D3 =D1 - C! %S
where:

D3 = downwind distance used to compute SG.

C! = crosswind coordinate of leftmost end of line
source.

D! = downwind coordinate of left side of line source.
S = slope of line source.

(€2,02)

line has /
siope = § /
/
/
/
(C1,01) /

receptor <0,0)
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o 1f the receptor is to the ieft of the leftmost endpoint,
D3 = DI

0 1+ the receptor is to the right of the rightmost endpoint,
(C2,D2), then,

D3 = D2
GIMM uses the table lookup routines to obtain a value of SG corresponding
to the downwind distance D3, and reflecting any initial sigma-y which may
have been established for the source., It then determines NP, the number
ot points to be used in the approximation:
NP = 2 % (C2-C1)/S6
(10 (= NP »= 200>

When approximating the line source, the point coordinates will be
(CP,DP). The first point wil) be at the following position:

CP = C1 - .5 * CI
DP = D1 - .5 % DI
where:
ClI = (C2 - C1)H/NP
Dl = (D2 - Di)/NP

Subsequent points are located by incrementing CP and DP by Cl1 and DI until
al) NP have been used.
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1.2.3 Line Clipping

h Not all of a line segment will contribute to concentrations at a given
receptor. In many cases, the computations may be speeded up by clipping
both ends of a line segment so that the end portions which have an
infinitesimal or no impact upon a receptor are eliminated. The following
method is used:

o The first step is to define a region within which point sources
can make contributions to the concentration measured at a receptor
Tocated at (0,0)., Since the close-in Pasquill-Gifford curves for
stabilities b - e all result in plume spreading at a less than
linear rate with distance, it is conservative to approximate the
envelope with the linear function, D ( ABS(A # C).

A avena _amman o

<0,CTH
(C1,D1) N\ (X1,Y1) | (X2,v2) / «€2,02)
\ ; /
\ H /
N\ : /
slope=-A } / slope=A
L N\ : /
\ i /
N/
AN
Nt/
R

receptor (0,0)
where D = downwind component
( C = crosswind component
A = slope of the plume envelope

o The equation of the line source is as follows:

D=8 *C+ CT

v
n

line source slope, given by (D2-D1>/(C2-C1),
with C1, DI, C2, D2 being endpoints of the
roadway line segment.

CT = value of D corresponding to C =0. 1t is
calculated from CT = Dt - & % CI.

o Solving for (X{, Y!) and (X2, Y2), the endpoints of the new,
clipped line segment:

X{ = ~CT / CAC + §); Y1 = -AC * XI
X2 = CT/ (AC - 8); Y1 = AC * Xi
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o All that remains is to check whether either or both of the points
(X1,Y1) and (X2,Y2) fall on the line segment between the original
endpoints (C1,Dy)> and (C2,D02). 1f so, (C1,D1) and/or <(C2,02) are
set equal to the corresponding clipped coordinate(s) and the
emission rate of the line source reduced in order to maintain a
constant line density.

1.2.4 Dispersion Table Modification
Studies by General Motors of actual dispersion from moving automobiles on
a test track (Chock 1978) suggest a number of corrections and adjustments
to the Gaussian plume algorithm, These primarily serve to account for the
enhanced turbulence near the road due to the motion of the automobiles.
The adjustments (Rao and Keenan, 1980) are as follows:

© Aerodynamic drag factor:

UC = C * <(U”.164) * (COSCA))*2

where:
UC = corrected windspeed (m/sec)
U = ambient windspeed (m/sec)
A = angle between road and x-axis
C =1.85 (empirical constant related to traffic speed)

1§ UC < U then UC is set equal to U

o Imitial dispersion of plume. The mechanical turbulence produced
by moving automobiles causes considerable local mixing. OGIMM
models this with initial values of sigma-y and sigma-z at the
source location. On the grounds that this initial turbulence will
advect away from the road when the flow is primarily crossroad
but stay over the road when the flow is down-road, this initiai
spreading is related to the magnitude of the crossroad wind
component UX:

S§20 = 3.57m ~ .53*UX
if 20 < 1.5 m then S2 = 1.5 m
SY0 = 2.0 » 52

where:
UX = U * COSA)
520 = initial value of sigma-2
SYD = initial value of sigma~y

The Pasquill-Gifford dispersion curves have been modified to reflect the
increased turbulence near the roadway. This section describes the values
used for interpolation of the estimated sigma-y and sigma-z parameters.
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For sigma-z:

The following sigma-z values are for up to 300 m downwind:

SINC(I,K) = A % (ID*B (1 =0, 100, 300 m)

where A, B and K are as follows:

PG class A B Ki
iB-C 110.62 .93198 1
1D 84.49 .92332 21
i€ - F é61.14 91465 3!

These values are for bevond 300 m:

SZACI,K) = SGR( S2N(300,K)"2 - TS2(300,K)*2 + TS2(1,J>*2 )

{ = 300, 400, ..., 10000 m

lues, for distances up to 300m,

where:
TSZC 1,K ) = tabie of Pasquill-Gifford sigma~z valyes, introduced
in the "point sources" section.
SINC I,K ) = near field sigma-z va
as defined above,
S2AC 1,K ) = table of adjusted sigma-z values,

K and J are defined as follows:

PG CLASS K Ji
; B 1 ra
d c 1 3!
: D 2 LY
‘ E 3 St

F 3 61

For sigma-y:

SYNCI,K) = 445.1 » 1 » TANC AaP(I)

where:

AP(I> = C - D * INC [ /10060 )

)

¢1=0, 100, 200, 300 m )
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where C, D and K are as follows:

: IPG CLASS c D Ki
B - C 18.333 1.8096 1!
1D 14.333 1.2206 2!
E - F 12.5 1.0857 3!

beyond 300 m:

] SYA(T KD SAR(SYN(300,J)"2 - TSY(300,K)*2 + TSY(1,J)*2)

1 = 300, 400, ..., 10000 m

PP g

where:
TSY(1,K> = table of Pasquill-Gifford sigma-y values,
N introduced in the "point sources® section.
SYN(1,K) = near field sigma-y values, for distances up to 300m,
as defined above.
SYA(1,K) = table of adjusted sigma-y values.

K and J are defined as above:

iPG CLASS K Ji
] B 1 2!
' o i 3i
: D 2 4;
H E 3 51
: F 3 61

Finally, the sigma values interpolated from the tables of SYA(I,K) and
SZA(1,K) above are adjusted for the initial sigma values by squaring the
sigma’s for initial and downwind distances, summing these values, and
extracting the square root of the sum., (This procedure shall be called
"quadrature” in this report.)
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SY = SQR(SYI*2 + SY0*2)
82 = SQR(SZI1*2 + 520~2)
where:

8Y, S2 are the values of sigma~y and sigma-2 used in the point
source contribution.

SY1, SZ1 are the values of the sigmas interpolated from the
tables SYA(1,K) and S2A(I,K).

1.3 ParkKing Lot Submode)

Parking lot emissions are modeled as area sources. The integration
elements are line segments oriented normal to the direction of the wind.
The calculation proceeds in the same manner as that for the point source,
except that, instead of a table looKup for the Gaussian distribution
curve:

CR(1) = exp -((1 / 100°2)/2)
for 1 = 0 to 40

the table contains values for the area beneath the curve between zero and
0, .1, .2, 3, ... 4.0:

K=1/10
CR(I) = .l;xp ~({K*2)/2) dK
K=0
for 1 =0 to 40

The tabulated values may be linearly interpolated as hefore. A1) that has
to be done is to evaluate the integral ‘o~ each endpoint of the finite
normal line source. Since this line is perpendicular to the wind, the
downwind components of each endpoint will be the same, The calculation
proceeds as follows:

o First, calculate sigma-y and sigma-z corresponding to the downwind
source-receptor spacing. This is done using the same
Pasquill-Gifford interpolation scheme outlined in the "POINT
SOURCES* section. The modified sigmas used for road sources are
not used here, the assumption being maje that the parking lots
will have less mechanical turbulence than the roads due to the
slower speeds of the cars traveling in the parking lots.

0 Next, scale the crosswind coordinates of the endpoints of the line
segnent by sigma-y. These scaled coordinates DS!I and DS2 are
analogous to the scaled value DS in the "POINT SOURCES" section.
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The computation of relative concentration is also analogous to the
one for point sources. The only difference is that there are now
two interpolated table valyes, and they represent the areas under
the normal distribution curve between 0 and each line segment
endpoint., The contribution from the emissions between the two
endpoints will be the absolute difference between the two values:

CNf = (CRCIf+1) -~ CR(11)) # (DS1 » 10 - 11) + CR(ID)
CN2 = (CR(12+1) - CR(I2)) % (DS2 # {10 - 12) + CR(12)
CN = ABS( CN2 ~ CON1 )

where:

DSt = crosswind coordinate, scaled by sigma-y, of one
endpoint of the line segment

DS2 = crosswind coordinate, scaled by sigma-y, of the other
endpoint of the line segment

11 int(DSY * 10)

i

12 = int(DS2 » 10)
CN1 = area under the Gaussian curve from 0 to DSI
CN2 = area under the Gaussian curve from 0 to DS2

CN = relative concentration at the receptor due
to the line source emissions
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1.4 Aircraft Submodel
1.4.1 General

Aircraft are small contributors to pollutant concentrations at airports
(Yamartino, et al., 1980), while operating in the operational modes
defined by the EPA, While concentrations would be expected to be small in
all modes, the two modes producing the greater concentrations are takeoff
and queveing. The aircraft path during these two modes is described as
follows:

o The takeoff path extends from the downwind end of the runway to
the point where it takes off. This source is treated as a
nonuniform {ine.

0 A queue path extends along the pre-takeoff taxiway up to the
point where it intersects the downwind end of the runway.
This source is treated as a wuniform density line.

1.4.2 Aircraft Queue

The aircraft queue submodel is similar to the automobile road source
submode! except that it does not incorporate the special sigma-y and
sigma-2 curves, as defined by (Rao, et al,, 1980) at the close-in
source-receptor distances.
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1.4.3 Accelerating Aircratt.

The method described by (Segal 1981) has been incorporated into the

model. Motion along the takeoff line is simulated by points whose spacing
varies directly with the speed of the aircraft as it proceeds down the
runway., GIMM assumes a | m/sec*2 acceleration. A time spacing of one
point source every one-eighth second during the takeoff run is used to
define point spacing. Consequently, the point spacing is as follows:

x = ,9 % a % t2
for a = 1 m/s, so that:
XP(T) = .5 # T*2 m/sec”2

where T = (0, ,125, .250,......42.0)
(42 seconds is the EPA time in mode for takeoff)

Dispersion calculations for these nonuniform line sources (accelerating
aircraft) are similar to those for uniform line sources (queued aircraft)
in that the calculated concentrations from all points simulating the
takeoff path are summed. Once all of the points have been accounted for,
the relative concentration is scaled and multiplied by the adjusted
emission rate Q{J) for an accelerating airplane.
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Comparison of the EDMS With Other Models

1.1 General

The method for establishing the performance of both EMISSMOD and GIMM was
to select representative airfield scenarios and process these scenarios through
the EMISSMOD and GIMM models. These same scenarios were then processed through
criteria models for comparison purposes.

1.2 Emission Model (EMISSMOD) Comparison

EMISSMOD performance was determined by running EMISSMOD and a criteria
mode]l through the same Pease AFB scenario. Pease AFB was selected because it
included a'l sources listed in the EDMS.

The criteria documents for EMISSMOD comparison were:

1. Methods and constants provided in the EPA report, AP-42 (EPA 1980)

2. American Petroleum lInstitute listings (APl 1978)

3. AGAM model results (Pease 1977). (The Pease AFB scenario was
processed by AGAM in 1977.)

Every source type included in EDMS was evaluated and the results are listed
in tables 1{-4,

Emicssion rate differences between EMISSMOD and criteria model results
ranged between +4 and -3 percent,

B R R I R R R R O O R R R R TR TR T TR,



PN

TRAINING FIRES

MODEL co HC
EDMS 2.95E 07  1.6%E
AGAM 2.935E 07 1.6%9E
TANK FARMS

MODEL co HC
EDHS 0.00E 00 1.29¢€
API 0.00E 00 1.27¢

NATURAL GAS HEATING PLANT
MODEL co HC
EDMS 1.098 06 2.14E

AP-42 1.098 06 2.14E

FUEL OIL HEATING PLANT
MODEL co HC
EDMS 1,238 06 8.63E

AP-42 1.238 06  8.43E

07

07

0é

04

035

05

05

05

'..'..I'..-......'.............-.....'......................IIIlIIIIII'-----.-'ri;‘V
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TABLE Bi

MODEL COMPARISON RESULTS

NOx SOx Particulates
2.19E 05 S5.27€ 04 6.74E 04

2.19E 05 S5.27E 04 6.74E 04

NOx SOx Particulates

0.0C0E 00 0.00E 00 0.00E 00

0.00E 00 0.00E 00 0.00E 00

NOx S0x Particulates
5.44E 0¢ 0.00E GO 1.63E 035

S5.44€ 04 0.00E 0O 1.43E 05

NOx SOx Particulates

1.78 07 S.15E 07 6.78k 06

1.78E 07 5.13€ 07 6.78E 04




INCINERATOR

MODEL co
EDMS 2.03E
ARAM 2,03k

AUTOMOBILES ON
MGDEL Co
EDMS 5.74E
AP-42 5.76E

AUTOMOBILES ON
MODEL co
EDMS 6.93E
AP-42 6.93E

AUTOMOBILES ON
MODEL co
EDMS 1.86E
AP-42 1.86E

MODEL COMPARISON RESULTS (CONT.)

HC

08 1.43E

08 §.63E

ROADWAY -~

HC
04 3.95E
66 3.9SE
ROADWAY --

HC
04 7.97E
04 7.97t
ROADWAY --

HC
05 1.60E
05 1.60E

- 84 -~

TABLE B2

NOx S0x
07 2.44E 07 1.22E 07
07 2.44E 07 1.22€ 07

100% COLD STARTED AT S5 MPH

NOx S0x
05 3.00E 04 9.00E 01
05 3.00E 04 9.00E 01

STABILIZED AT 30 MPH

NOx S0x
03 9.47€ 03 4.49€ 01
03 9.47E 03 4,49€ 01

20% COLD START AT 30 MPH

NOx SOx
04 1.06E 04 4.58E 01
04 1.04E 04 4.58E 01

Particulates

6.50E 05

6.50E 05

Particulates

3.11E 03

3.11E 03

Particulates

1.56€ 03

1.56E 03

Particulates

1.59E 03

1.59E 03
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TABLE B3
{ MODEL COMPARISON RESULTS (CONT.)
r AUTOMOBILES ON ROADWAY -- 204 COLD START AT 30 MPH (SHORTER ROAD)
l MODEL co HC NOx S0x Particulates
; EDMS 1.90E 04 1.43E 03 1.G68E 03 4.47E 00 1.62E 02

AP-42 1.89E 04 1.66E 03 1.09€ 03 4.58E 00 1.61E 02

1 AUTOMOBILE PARKING LOT

MODEL co HC NOx SO0x Particulates

EDMS 4.45k 03 1.70€ G2 1.41E 01 4.94E -1 1.71€ 00

PN i

AP-42 4.45€ 03 1.70€ 02 1.41€ 0! 4.94E -1 1.61E 00

ATRPLANES -~ "TRANSENT" (AGAM GENERIC TRANSIENT)

MODEL co HC NOx SOx Particulates
EDMS 8.79E 07 1.74E 07 1.41E 07 1.49E 07 3.11E 0¢
AGAM 8.77& 07 2.57E 07 1.41E 07 1.41E 07 3.06E 06
(FUELING) -8.34E G4

AQAM 8.778 07 1.74€ 67 1.41E 07 1.41E 07 3.04E 06

AIRPLANES -- 8727
MODEL co HC NG x 50x Particulates
EDMS 1.37E 08 3.49E 07 S.43E 07 5.90E 06 1.95E 04

AP~-42 9.26E 07 2.22E 07 4.91E 07 5.40E 06 1.94E 04

GSE 4.026 07 B8.94E 04 2,.85E 06 - ~
APU 4.84E 06 1.21€ 04 3.4%9E 04 4.46E 05 -
SHUTDOWN - 4.23E 06 - - -

TOTAL 1.38E 08  3.46E 07 S5.96E 07 5.94E 04 1.94E 04
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TABLE B4

MODEL COMPARISON RESULTS (CONT.)

} AIRPLANES--B737

MODEL co HC NOx S0x Particulates
EOMS 7.93E 07 2.09E 07 3.64E 07 4,.19E 06 1.29E 04

AP-42 6.18E 07 1.49€ 07 3.27E 07 3.61E 04 1.28E 06

GSE 1.21€E 07  2.6%E D6 8.07E 05 - -
APU 5.40E 06 1.50E 06 3.33E 06 5.88E 0S5 -
SHUTDOWN - 2.83E 0¢ - - -

TOTAL 7.928 07  2.19E 07 3.68E 07 4,20E 04 1.28E 06

ATRPLANES~-DH-~4
MODEL €o HC NOx S0x Particulates
EDOMS 1.18€ 67 B.40E 04 1.35E 0¢ 2.74E 05 -

AP-42 1.148 07  8,40€ 06 1.35E 04 2.92E 05 -
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1.3 Dispersion Model Comparisons

The source-receptor scenario for the GIMM evaluation is shown in
figure 5. These sources were processed through both GIMM and either HIWAYZ or
PAL. The Yater two models acted as criteria models for evaluating GIMM
performance. The results are listed in tabies 5 through 8.

Concentration differences between GIMM and the criteria models for all
sources and stability classes tested ranged between +8 and -3 percent.
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TABLE BS
MODEL COMPARISON RESULTS
ACCELERATING AIRCRAFT
Wind Direction

Wind Velocity
Emission Rate

Concentration

2500
2n/sec
2.64 grams/sec

Percent

P/G Stability Receptor (grams/m3) Difference
Class #
GIMM PAL GIMM/PAL )
1 2.71E-5 2.79E-5 -3
2 2.70E-5 2.67E-5 +1
B 3 1.73€-5 1.75€-5 ~1
4 1.09E-5 1.11E-5 -2
» S 3.04E-4 3.05E-4 0
é 5.38E-4 5.39E-4 0
1 3.17E-5 3.10E-6 +2
2 3.57E-5 .40E-5 +5
E 3 3.30E-5 3.17E-5 +4
4 2.78E-5 2,68E-5 +3
S 1.41E-5 1.39E-5 +1
‘ 6 L04E-5 2.00E-5 +1
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TABLE B4

MODEL COMPARISON RESULTS

AREA SOURCE
Wind Direction = 2500
Wind Velocity = 2m/sec

Emission Rates:

(Area 1) = 5.776x1074 qrams/mz-sec
(Area 2) = 1.444x1075 grams/m2-sec
Concentration Percent
P/G Stability Receptor (grams/ma) Difference
Class "
GIMM PAL GIMV/PAL (%)
1 7.93E-3 7.68E-3 +3
2 6.44E-3 6.32E-3 +2
8 3 3.74E-3 3.74E-3 0
4 2.41E-3 2.42€-3 0
5 5.67E-4 S.66E-4 ]
é 4.10E-4 4.09E-4 0
1 2.11E-2 1.988-2 +7
2 1.92E-2 1.81E-2 +6
E 3 1.29€E-2 1.27€-2 +2
4 9.43E-3 9.36E-3 +1
5 4.08E-3 4.07E-3 ]
é 2.03E-3 2.02E-3 0
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TABLE B?
MODEL COMPARISON RESULTS

POINT SOURCE

Wind Direction = 2500
Wind Velocity = 2m/sec
Emission Rate = 0.75 grams/sec
Concentration Percent
P/G Stability Receptor (grams/m3) Difference
Class ]
GIMM PAL GIMM/PAL (X))
1 1.77E-3 1.78E-3 0
2 1.45E-3 1.62E-3 +1
B 3 4,70E-4 4.79E-4 -2
4 2.12e-4 2.15C-4 -1
F_ 5 2.09E-4 2.10E-5 0
é 1.54E-4 1.55E-5 -1
1 7.21E-4 6.75E-4 +7
2 1.42E-3 1,32E-3 +8
E 3 1.63E-3 1.64E-3 0
4 9.14E-4 9.28E-4 -1
5 1.99E-4 2.00E-4 0
é S1E-4 1.49E-4 +1
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TABLE B8
{ MODEL COMPARISON RESULTYS

LINE SOURCE

=
Wind Velocity = 2m/sec

] Wind Direction
k Emission Rate 0.27 grams/sec

Concentration Percent
P/G Stability Receptor (grams/ma) Difference
] Class ]
‘ GIMM HIWAY 2 GIMM/RIWAY 2 0
e 1 9.73E-2 9.25E~2 +5
! 2 8.32E-2 7.86E-2 +6
B 3 3.10E-2 3.08E-2 +1
4 1.59E-2 1.58E~2 +1
S 5 4,01E-3 3.8B6E-3 +4
é 6.23€-3 5.94E~3 +35
1 1.11E-1 1.07E-1 +4
2 1.09E-1 1.04€-1 +5
£ 3 5.33E-2 S.29E-2 +1
4 2.90E-2 2.8%9E-2 0
5 1.54€-2 1.54E-2 i
{ é 1.81E-2 1.81E-2 0
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NAME

As

ANS

C1

c2

c3

o]
chre1§
CHR$27
CHR$81
D

D
DX(D1)
D1

D2

D3

D4

DXy
DX2

DY

02

TYPE
COUNTER
COUNTER
STRING
STRING
STRING
REAL
INTEGER
REAL
REAL
REAL
REAL
string
STRING
STRING
INTEGER
REAL
INTEGER
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL

REAL
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VARIABLE LIST

DESCRIPTION

COUNTS OFF PT$ IN SUBSTRINGS OF 8 CHARACTERS EACH

FS(a) -- COUNTER FOR 7 DAYS OF WEEK

STRING VARIABLE FOR FILE READIN OF SIGMA 2 (TABLE LOOKUP)
REPLY CHARACTER ENTERED BY USER

STRING VARIABLE FOR FILE READIN OF SIGMA Y (TABLE LOOKUP)
CROSSWIND CONCENTRATION FACTOR

ASSIGNMENT OF LEFT 2 CHARACTERS OF INPUTTED YEAR (CENTURY)
CROSSWIND COORDINATE OF LINE ENDPOINT

CROSSWIND COORDINATE OF LINE ENDPOINT

INTERMEDIATE VALUE USED IN COORDINATE ROTATION
INTERMEDIATE VALUE USED IN COORDINATE ROTATION

control character for prowriter printer (condensed mode)
CONTROL CHARACTER FOR PROWRITER PRINTER LINE LENGTH
CONTROL STRING FOR PROWRITER PRINTER LINE LENGTH
ASSIGNMENT OF RIGHT 2 CHARACTERS OF INPUTTED YEAR(100 YRS)
DOWNWIND CONCENTRATION FACTOR

D%(7) TEMP FACTOR - WEEKDAY (30X ACT = .3 * 10
DOWNWIND COORDINATE OF LINE ENDPOINT

DOWNWIND COMPONENT OF LINE ENDPOINT

INTERMEDIATE UALUE USED IN COORDINATE ROTATION
INTERMEDIATE VALUE USED IN COORDINATE ROTATION

VIRTUAL POINT INTERPOLATION VALUE

VIRTUAL POINT INTERPOLATION VALUE

CHANGE IN SIGMA Y BETWEEN INDICES 1 AND 1+1

CHANGE IN SIGMA Z BETWEEN INDICES I AND 141

BUOYANCY FLUX




NAME
Fe

FC

FM$(A)

GP

H/4C(HL)
H1

HF

IN$

INS

IXY

IX2

J1

KF

KG

KH

Kl

TYPE
STRING

INTEGER

STRING
STRING
REAL
REAL
INTEGER
REAL
INTEGER
INTEGER
INTEGER
COUNTER
COUNTER
string
STRING
INTEGER
INTEGER
COUNTER
COUNTER
INTEGER
INTEGER
INTEGER
INTEGER

INTEGER
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VARIABLE LIST
DESCRIPTION
F$(8) SUBSCRIPTED VAR -- READS DAY OF WEEK DATA STRING

DAY OF MONTH (CONVERTS DAY OF WEEK TO ONE OF 5 WEEKS IN MO

FM$(A) STRINGS USED TO SET UP REPORT FORMAT (12'A* VALUES)
TEXT STRING FOR PRINTED OUTPUT REPORT

NORMAL1ZED CONCENTRATION

g/Pl = 3.12139

HOUR OF DAY (REDUNDENT WITH H1)

EFFECTIVE SOURCE HEIGHT

H/(24) TEMP FACTOR - HOUR OF DAY (50% ACT = .5 % 10)

HOUR OF DAY

HOURS IN YEAR CONSTANT--8760

Y/SIGMA Y RATIO % 10 -- 40 TABLE LOOKUP POINTS ¢ 4 SIGMA)
DISTANCE INCREMENTAL INDEX FOR P/G TABLE LOOKUP (101 DIST)
8 CHARACTER READ OF TEMPROAD ~--IN$(A> OR IN$ (K)-K &A SAME
INPUT UARIED LENGTH STRINGS OF ROADFILE--C/D,%CLD,S16,TEMP
VIRTUAL POINT INDEX FOR TABLE INTERPOLATION

TABLE INDEX FOR VIRTUAL POINT INTERPOLATION

P/6 CLASS INCREMENTAL INDEX 3 CLASSES (TABLE LOOKUP)
COUNTER

GENERAL COUNTER

Y - ENDPOINT IN SCREEN COORDIMATES FOR GRAPHICS
X - ENDPOINT IN SCREEN COORDINATES FOR GRAPHICS
Y - ENDPOINT IN SCREEN COORDINATES FOR GRAPHICS
X - ENDPOINT IN SCREEN COORDINATES FOR GRAPHICS



q - cs =
VARIABLE LIST

NAME TYPE DESCRIPTION
4 ™ INTEGER  ASSIGNED INTEGER VALUE OF STRING MONTH i.e.®january"(14t3)
Y Ms STRING USER INPUT MONTH STRING

! MZ(MI) INTEGER M/(12) TEMPORAL FACTOR - MONTH (407 ACTIVITY =.4 % Q)

M1 INTEGER  MONTH ~-REDUNDENT WITH *M*
! N REAL BRUNT-VAISALA FREQUENCY
NDC(I>  REAL ND(I) GAUSSIAN EXPONENTIAL VALUE <0 - 1) TABLE LOOKUP
P2 REAL STABILITY INDEX FOR TABLE LOOKUP
PC(I> REAL POLLUTANT CONCENTRATION -FOR SPECIES 1
. PG INTEGER  PASQUILL/GIFFORD STABILITY CLASS
i PI REAL PI = 3.14159
q Q(P) REAL @(S) INTERPOLATED EMISSION RATE -- GM/S (3 POLLUTANTS)
@x REAL DUMMY VARIABLE USED IN STRING CLEARING
RR COUNTER  COUNTER FOR RECEPTORS
ST REAL STACK TEMPERATURE
STDIA  REAL STACK DIAMETER
TE real TE(S) - TOTAL EMISSIONS - SUM OF *Q" (S5 POLLUTANTS)
TEMP REAL USER INPUT TEMPERATURE
1 TEMP REAL AMBIENT TEMPERATURE
TF INTEGER  EQUIVALENT HOURS OF FULL POWER OPEPATION
TH REAL WIND ANGLE IN RADIENS
T8 REAL LAPSE RATE
TS REAL POTENTIAL TEMPERATURE SLOPE
Vs REAL STACK FLOW SPEED
W/(W1) INTEGER  W/A(5) temp factor - monthweek (304 activity = .3 # 10)
Wi INTEGER  WEEK
i
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VARIABLE LIST

NAME  TYPE DESCRIPTION
ws REAL USER INPUT WIND SPEED
WS REAL WIND SPEED
w REAL VOLUME FLOW RATE
X$ STRING  READ IN *x* COORD STRING FOR RECEPTOR - 8 CHAR LONG
XF REAL DOWNWIND PLUME DISPLACEMENT
XR REAL *X* COORDINATE OF RECEPTOR
Y$ STRING  READ IN *Y* COORD OF RECEPTOR RANDOM ACCESS 8 CHAR LONG
Y0 REAL INITIAL PLUME SIGMA Y
Y1 REAL "Y* COORDINATE OF ROAD ENDPOINT
VARIABLE LIST
3 NAME  TYPE DESCRIPTION
Y2 REAL *Y* COORDINATE OF OTHER ENDPOINT OF ROAD
YR REAL *Y* COORDINATE OF RECEPTOR
YR$ STRING  USER INPUT OF *YEAR®
i 2l REAL TABULATED SIGMA Y UALUES ASSIGNED FOR P/G TABLE LOOKUP
20 REAL INITIAL PLUME SIGMA 2
2P REAL PLUME RISE
1 20 INTEGER  BOOLEAN CONTROL <0 or 1) IF INPUT ERROR IN DATE, WEATHER
27 REAL TABULATED SIGMA 2  VALUES ASSIGNED FOR P/G TABLE LOOKUP




*
#*
#*
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BTN NIRRT NN NN RR NN R AR RN RN RN R RN AN

*

POINT SOURCE DISPERSION MODEL *
*

(2222222222223 2222 22223232223 2223 2222222232222 223222 2222232222232 22 222223

10
12
15
19
20

29
24
28
30
40
60
65
80
90
93
95
96
%9
115
114
118
119
120
122
125
126
130
135
140
150
140

DIM INS(84), M/C12), WA(S), F1(15), DX(?), H/(24), FM$(18), E(5)
D™ FA$(4), F$(4), PC(S), A(S)

DIM NDC40), TC(S, 5), 2T¢100, 3), YT¢100, 3), TE(S), GM$(10)

Pl = 0

GOSUB 15000  DEFINE FAC$ AS POWER/HEAT PLANTS

HOURN = 0

INPUT "SCREENING - ‘S’ OR REFINED - ‘R‘"; BAT$

GOSUB 16070: IF BAT$ <> "S* AND BAT$ <> "R* THEN 24

IF BAT$ = *1* THEN 30 ELSE OPEN *1°, K6, “WEATHER.DAT®

OPEN "1, #1, FACF$

OPEN "1, #3, FACS

FOR A = 1 TO 4: READ FA$(A): NEXT A

DATA *POWER/HEAT®,* INCINERATOR® ,"TRAINING FIRE*,*FUEL FACILITY®
LPRINT CHR$(27); CHR$(81)

WIDTH *LPT1:*, 132

TWR = 1
G0suB 1470
P=20
Ji = 0
GOSUB 2830 ‘ SET UP FOR INTERP OF BGAUSS CURVE
GOSUB 2940 ‘ READ INTERPOLATION TABLE FOR SIGMAS
GOSUB 1590 “ INPUT TIME AND WEATHER
GOSUB 13590 * ZELLERS CONGRUENCE LAW
JIF HOURN = 0 THEN GOSUB 5100 ‘ SETUP AND PRINT REPORT
GOSUB 3900 “ INPUT RECEPTOR LOCATION
GOTO 1020 - READ SOURCE
GOSUB 1800 ’ TEMPORAL FACTOR SUBROUTINE
GOSUB 1500  TEMPERATURE INTERPOLATION
GOSUB 15300 “PLUME RISE CALCULATION
GOSUB 2400 “ CALCULATE DISPERSION
GOTO 125
END




PP e

TFW

- C8 -
RN RN NN N RN RN RN R R AT AR R R AR TR R RN RN NN RN RN AAE R IR R RRENAR
# *
®  NAME: FILEREAD #*
#  FUNCTION: READS IN FACILITY FILES *
#  CALLED FROM: MAIN -- MAIN PROGRAM *
¥ *
BRI NN N RN NIRRT RF NN ERFRRARERERREERNRRFRRERERRER R
1051 H = VALC(IN$(22)): 20 = 1.5
1052 Y0 = 3 , )
1055 FOR K = 1 T0 7: LET DZA(K) = 10 # VALCINS(K ¢+ 30)): NEX. K
1060 FOR K = 1 TO S: LET WACK) = 10 ¥ VALCINS(K + 37)): NEXT K
1065 FOR K = 1 TO 12: LET MA(K) = 10 * VALCINS(K + 42)): NEXT K
1070 FOR K = 1 TO 24: LET HA(K) = 10 % VALCINS(K + 54)): NEXT K
1075 FOR K = 1 TO 5: LET ECK) = 10 * VALCINSCK + 78)): NEXT K
1080 GX = FRE(0)
1090 EX =0
1100 INPUT #3, IN$(1)
1110 FOR K = 1} TO LENCIN$(1)) STEP 8: EX = EX + }: E(EX) = VAL(MID3(IN3(1),
K, 8)): NEXT K
1153 X = VALCINS(19)): Y = VALCIN$(20))
1160 STACKHGT = VALCINS(28)): STACKDIA = VALC(IN$(29)): BUILDHGT = VALCIN$(25))
1165 STACTEMP = VAL(IN$(24)): STACFLOW = VALC(IN$(27)): IF STACFLOW < 5 THEN
STACFLOW = 5
1175 GOTO 126
EREARERRRERREAN R AR RN REE R AN MR NRE AR RN RN R IR R AREERNERARER ERRRRIERRAARERER AR R
* *
*  NAME: DAY *
*  FUNCTION: USES ZELLER’S CONGRUENCE LAW TG DETERMINE DAY OF WEEK *
* FROM DATE *
#  CALLED FROM: MAIN -~ MAIN PROGRAM *
#  CALLS: NO OTHER ROUTINES *
* *
R E R R AR RN NN RN NN AR R R RN R RN AN AR R R AR RN AR R R R AR AR A IR HEHNARA NI H AR
1190 CLS
1200 C = VAL(LEFT$(YR$, 2)): D = VAL(RIGHT#(YR¢, 2))
1210 GOSUB 1337
1220 M1 = INTC(M): W1 = INTC(FC / 7) + 1: Hi = INT(HR)
1230 M=M - 2: IFM {1 THEND =D - 1: M =M + 12
1240 IF D (O THEND =992 ¢+ D: C=C - 1
1250 FK = (INT(2.6 * M - .2 + ,00001) ¢« FC ¢+ D + INTC(D / 4 + .00001) +
INTCC / 4 ¢+ ,00001) - (2 % C))
1260 Y = FK / 7
1270 Z = ABS(Y - INT(Y + .00001)) ‘DECIMAL REMAINDER
1280 DT = INT¢(Z? % 2 + .00001) *INTEGER REMAINDER
1290 0T = DT + 1
1330 RETURN
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*
®  NAME: MONTH
#  FUNCTION: ASSIGNS MONTH INDEX M FOR SUBROUTINE DAY
*  CALLED FROM: MAIN -- MAIN PROGRAM

3 # CALLS: NO OTHER ROUTINES
*

3 WUREEEAE TR KA REEEEEAETAEE S RA TR KA R ER RN A KRR KRR ERE AR KRR RAA KRR HRH XKD

1337 M =13

1340 IF LEFT$(M$, 3) = "JAN" THEN M = 1|

1350 IF LEFT$(M$, 3) = "FEB" THEN M = 2

1360 1F LEFT$(M$, 3) = "MAR" THEN M = 3

1370 1F LEFT$(M$, 3) = "APR® THEN M = 4

1380 IF LEFT$(M$, 3) = "MAY" THEN M = 5

1390 IF LEFT$(M$, 3) = "JUN" THEN M = ¢

1400 IF LEFT$(M$, 3) = "JUL" THEN M = 7

1410 IF LEFT$(M$, 3) = "AUG" THEN M = 8

1420 1F LEFT$(M$, 3) = "SEP" THEN M = ¢

1430 IF LEFT$<M$, 3) = "OCT" THEN M = 10
1440 IF LEFT#(M$, 3) = *NOV" THEN M = 1!
1450 IF LEFT$(M$, 3) = "DEC" THEN M = {2

1460 RETURN
R RN E RN R RN AR R NI N AR R R R AR IR R R AR AR A AR R RN AR IR RN R AR ER AR R R RN

*

* NAME : WEEK

% FUNCTION: SETS UP TABLE OF NAMES OF DAYS
* CALLED FROM: MAIN -- MAIN PROGRAM

» CALLS: NO OTHER ROUTINES

*

22 2 s S 22222 S RS2SRSS 2222222222222 22223 2222222222222}

1470 FOR A = 0 TO &: READ F$(A): NEXT A
1480 DATA "SUNDAY","MONDAY®,"TUESDAY", "WEDNESDAY","THURSDAY","FRIDAY",

" SATURDAY"
1490 RETURN
AR R R R E R AN NN NN NN R NN NN R RN N RN N RN RN R RN NN ARF AR RNR R AR AR N ENE R RN RN AR R
*
*  NAME: EMISSIONS
#  FUNCTION: PUTS POINT EMISSIONS IN CORRECT UNITS
*  CALLED FROM: MAIN -- MAIN PROGRAM
#  CALLS: NO OTHER ROUTINES
*

L I I I T Ty

1540 FOR P =1705

1550 Q¢P) = E(P) / &0 % TF
1560 NEXT P

1580 RETURN




gty
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(2222222222222 2222222222222 2222332222222 22322 2222222222222 3232222283

* *
#  NAME: INPUT *
#  FUNCTION: INPUT OF METEROLOGY AND DATE FROM KEYBOARD *
#  CALLED FROM: MAIN -- MAIN PROGRAM *
#  CALLS: CONDITIONALLY CALLS THE FILE INPUT VERSION OF THIS *
* ROUTINE *
* *

L2232 2222222222 2222322322222 2232322222222 2222222222 2222223222222222232232223 X3

1590 CLS : 1F BAT$ = "R" THEN 2000

1593 LOCATE 5, 10: INPUT °YEAR = "3 YR$: IF 22 > 0
THEN RETURN ,
1594 LOCATE 7, 10: INPUT *"MONTH = "; M$

1596 GOSUB 14000: GOSUB 1337: IF 2Q > 0 THEN RETURN

1598 IF M = 13 THEN GOTO 1594 “ CHECK MONTH IS IN BOUNDS

1600 LOCATE 9, 10: INPUT "DAY OF MONTH . ="; FC: 1IF 2@ > 0
THEN RETURN

1605 DA = FC

1610 LOCATE 11, 10: INPUT "HOUR OF DAY (i-24) "; HR: 1F 2@ > O
THEN RETURN

1620 LOCATE 13, 10: INPUT *TEMPERATURE (DEG F) *; TEMP: 1F 2@ > O
THEN RETURN

1622 IF TEMP > 100 THEN TEMP = 100

1624 IF TEMP < 0 THEN TEMP = 0

1630 LOCATE 15, 10: INPUT "WIND SPEED (M/S) " WS:V=WS:
IFV (1 THEN V = |

1631 IF 20 > 0 THEN RETURN

1635 LOCATE 17, 10: INPUT "WIND DIRECTION (DEG N)

1636 1F 20 > 0 THEN RETURN

1640 LOCATE 19, 10: INPUT *P/G CLASS (2-5) *; PG: IF 2G> O
THEN RETURN

1450 CLS

1660 2@ =0

1665 PRINT "2.MONTH = "; M3

1670 PRINT "3.DAY OF MONTH = *; FC

1675 PRINT "4.HOUR OF DAY = "; HR

1480 PRINT "5.TEMPERATURE = *; TEMP

1685 PRINT "6.WIND SPEED = *; WS

1690 PRINT °*7.WIND DIRECTION = *; W

1695 PRINT "8.PG CLASS = "; PG

1702 INPUT "ARE THESE CORRECT (Y OR N)*; AN®

1703 IF AN$ <) "N" THEN RETURN

1704 20 = 206 + |

1705 INPUT ®CHANGE WHICH VALUE"; AN

1706 CLS

1710 ON AN GOSUB 1593, 1594, 1600, 1610, 1420, 1430, 1435, 1440

1711 26 =0

1715 ©GOTO 1450

]

l‘u
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*
*
*
*
*
% 9 % %

1800
1810
1820
1830

3t % % %

* W ok ok Xk Xk

3 3% % %

2000
2010
2015
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
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REAEERNRIREE IR RN NR RN NNHN RN E RN R RN RRHRRARERERRA RN
*
NAME ; DuTY *
FUNCTION: CALCULATE THE CORRECT TEMPORAL FACTOR *
CALLED FROM: MAIN -- MAIN PROGRAM *
CALLS: NO OTHER ROUTINES *
*
HENEEEXRMAEEEHN NI RN NN R EE RN EN A RN R RN NI I 000090
TF = MA(MI) # W/ACW1) = DZ(DT)
TF = TF / 10000
TF = TF # HA(H1+1)
RETURN
BTN NN RN RN R E R NN A A E AT HRNNAEE R R AR AR RRRAR AR AR R RRAERE RN RN
*
NAME : WEATHER ¥
FUNCTION: FILE VERSION OF INPUT ROUTINE *
CALLED FROM: INPUT -- SUBROUTINE *
CALLS: NO OTHER ROUTINES *
*
EREEERIENER R R X R AR T TR RN R RN TIIE RN N RRRTE R AR AT AR TRRRIERRRRR R

IF EOF(4) THEN 14500

INPUT #é, ENP$

IF ENP$="* THEN GOTO 2000

YR$ = MID$CENP$, 1, 4): YR = VAL(YRS$)

M$ = MID$SCENP$, 5, 3): GOSUB 1337
FC = VAL(MID$(ENP$, 8, 2))
HR = VAL(MID$CENP$, 10, 2))

TEMP = VAL(MID$(ENP$, 12, 3))

WS = VALC(MID$(ENP$, 15, 2)) * .514668:U=WS:1F V<1 THEN V=1
W = VAL(MIDS$(ENP$, 17, 3)

PG = VAL(RIGHT$(ENP$, 1))

IF WS < 1 THEN 2000

IF PG < 3 THEN PG = 3

RETURN



-C1z -

(23222222222 322222322223 3223222 2222222222 2222222 3222222222222 22 2222222222833

* *
% NAME: D1SPERSION *
{ *  FUNCTION: CONTROL LOOP FOR ALL DISPERSION CALCULATIONS *
%  CALLED FROM: MAIN -- MAIN PROGRAM *
*  CALLS: DRAW, DUTY, ROTATE, LENGTH, DELTA, CONC, PRINT *
#* *
#* *

1222 222222122 R Y s R 222 S22 22222 22222 222222223222 2222222 2323 1)

2600 Ci = VAL(IN$(19)): DI = VAL(IN$(20))>: C2 = Ci: D2 = D}
2605 GOSUB 4500‘ DRAW SOURCE

2620 RX = XR: RY = YR’ RECEPTOR X AND Y LOCATION

2705 GOSUB 3700’ ROTATE/TRANSLATE

2740 IF P6 > S THEN PG = S

2750 IF P6 ¢ 2 THEN PG = 2

2744 GOSUB 3550° GET CONCENTRATION

2745 GOSUB 12000’ PRINT RESULTS

2766 RETURN

Sana & oon o

PP

36 96 3 9 3 3 3 3 3 3 3 I I 3 3 I 3 3 I 3 3 3 96 3 I 36 3 3 3 3 I 3 3 3 3 I I K I I I F I I I K I I KK KNI I K KWK R

* *
L *  NAME: GAUSSTABLE N
*  FUNCTION: CALCULATE THE GAUSSIAN PLUME TABLE *
*  CALLED FROM: MAIN -- MAIN PROGRAM *
% CALLS: NO OTHER ROUTINES ¥
#* ¥

FE 0696 39 3696 36 363 3 I 20 36 3 2 3 230 36 36 3 36 3 3 36 6 J6 9 3 I I 3 3 B 3 I 3 I I I I I I K I 3 I W WK I I I I K IR

2840 FOR 1 =0 TO 40
2850 NDCI) = EXP(-.005 * ] * )
2860 NEXT 1

2870 RETURN

2363 36 36 3 3 3 3% 30 36 3 3 9 3% 3 3 3% 3 3 I I I W 3 I I I I I I M K I I K I I I K I I I K I K I I I I KKK

* *
*  NAME: NORMAL *
#  FUNCTION: CALCULATE THE NORMAL DIST CURVE *
#  CALLED FROM: MAIN -- MAIN PROGRAM *
*#  CALLS: NO OTHER ROUTINES *
# *

(22232222322 222222 22222 SIS 2232222232232 222 2222222222222 22 2 E)

2890 IF ABS(X) > 4 THEN FX = 0: GOTO 2950
2900 X = ABS(X) = 10

2910 IX = INT(X)

2920 DX = (X - IX)

2930 FA = ND(IX)> =~ ND(IX + 1)
2940 FX = ND(IX) -~ FA # DX
2950 RETURN
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1222222222222 2222222222 S22 Y222 2222232223322 X222XX2X2232X22XTXIT LY L]
#* L |
% NAME: SIGMATABLE 3
% FUNCTION: READS IN SIGMA TABLE INFORMATION FROM FILE )
%  CALLED FROM: MAIN -- MAIN PROGRAM )
%  CALLS: NO OTHER ROUTINES )
* L]
3636 36 36 98 36 3 36 3 3 3 3 3 3 3 I I I I N I K I I I I I I I K J KNI I I I I I IR H W NN
2940 OPEN *SIGMA® FOR INPUT AS #2

2980 FOR J = 0 TO 3

2990 FOR I = 0 TO 100

3000 INPUT #2, As, B$: 2TCI, J) = VAL(A$): YTCI, J) = VAL(BS)

3010 NEXT 1

3020 NEXT J

30630 CLOSE #2

3040 RETURN

IR RS 2222282223222 2322222222222 X223 2322228222222 3222 222232322 X 3
* )
*  NAME: SIGMA i
% FUNCTION: INTERPOLATION FOR SIGMAS ‘
*  CALLED FROM: DISPERSION -- DISPERSION SUBROUTINE :
*  CALLS: NO OTHER ROUTINES i
L ] i
(222222222222 222 222222222322 22 3222323323222 2222222222222 2222222222 2222322 2L 2
3060 IF X ) 9999 THEN X = 9999

3070 X = ABSOX)

3075 P2 = PG - 2

3076 XZ=X+20/2T¢1,P2)

3078 XY=X+Y0/YT(1,P2)

3080 IXZ = INT(XZ # .01)

3085 IXY= INT(XY % .01)

3090 DXZ = XZ * .01 - IXZ

3095 DXY = XY * .01 - IXY

3100 D2 = 2TCIXZ + 1, P2) ~ 2T(IX2, P2)

3110 DY = YTCIXY + 1, P2) - YTCIXY, P2)

3120 SZ = 2T(IX2, P2) + DZ # DX2

3130 SY = YTCIXZ, P2) + DY # DX¥

3140 RETURN
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* *
*  NAME: PREPAIR *
#  FUNCTION: CLIP AND SCREEN POINT SOURCE *
g #  CALLED FROM: DISPERSION -- DISPERSION SUBROUTINE *
®  CALLS: NDO OTHER ROUTINES ¥
] %
i i el e it Yy et T st ezesazeTzsassssssss ey

33%0 D3 =D1 + (RX - C1) # §

3400 IF DI < RY AND D2 ¢ RY THEN DS = -2: GOTO 3440

3410 IF RX >= C1 AND RX <= C2 THEN DS = D3 -~ RY: GOTO 3440

3420 IF ABS(RX - C1) (= ABS(RX - C2) AND DI >= RY THEN DS = DI ~ RY: GOTO 3440
3430 DS = D2 - RY

3440 1IF C1 > C2 THEN DS = -2

3450 RETURN
T
* *
#  NAME: CONC *
#  FUNCTION: CALCULATE CONCENTRATION *
1 #  CALLED FROM: DISPERSION -- DISPERSION SUBROUTINE *
» # CALLS: NO OTHER ROUTINES *
# *

(2222222222222 2R s s I eI S22 2222222222232 22

3550 6=20
3560 1F DS < 0 THEN GOTC 3480
3570 CP = Ci
3580 DP = DI
3620 X = DP: GOSUB 3050
‘ 3630 X = H / S52: GOSUB 2880: D = FX
3440 X = CP / SY: GOSUB 2880: C = FX
3650 G =D *#C/ SY/S2Z+6
3670 6 =06 / 3.14159
3480 RETURN

WREEHEEET A EAEKARRRERREHLETREREEARERERREREEEAERXEREEEEERERREEERAE AR ERARRERXERE

* *
*  NAME: ROTATE ¥
{ #  FUNCTION: CALCULATE AND ROTATE COORDINATES SO WIND IS OUT OF NORTH #
i #  CALLED FROM: DISPERSION -- DISPERSION SUBROUTINE *
#  CALLS: NO OTHER ROUTINES *
# ¥

(22222232 R 22222 22 2 2 s 2 s i s s 222222222 2222222222222 X2

3490 X = DP / SY: GOSUB 2880: C = FX

3700 TH = 3.14159 7/ 180 * (-W): CO = COS(TH): SI = SINC(TH)

3710 €3 =C1 # CO + DI % SI: DI = D) = CO - Ci1 # S]: Ci = C3

3720 C4 = C2 # CO + D2 # S]: D2 = D2 » CO - C2 » S]: C2 = C4

3730 C4 = RX % CO + RY # SI:t RY = RY # CO - RX # S]: RX = C4

3740 C1 =C) -~ RX: C2=C2 - RX: D1 = DI - RY: D2 = D2 - RY: RX = 0: RY = 0
3750 RETURN
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kx k& ok % &k %

99 % %

3904
3905
3904
3910
3920
3930
3940

L2 2 1]
»*
*
*
#*
*
¥*
#*

% 3% %

4510
4520
4530
4540
4550
4540
4570
4580
4590
4400
4410
4620
4450

NAME : RECEPTOR

FUNCTION: INPUT RECEPTOR FROM FILE
CALLED FROM: MAIN -~ MAIN PROGRAM
CALLS: NO OTHER ROUTINES

WM K kK K

3 3 36 3 36 3 36 36 36 3 3 36 3 3 3 2 3 38 3 36 3 30 34 I 3 3 96 W 3 I I I I K I I I I I WU I WU I KKK, WK RNK

RR = RR + 1

OPEN "RECP.TXT® AS #2 LEN = 1¢
FIELD 2, B AS X$, 8 AS Y$

GET #2, RR

XR = VAL(X$): YR = VAL(Y$)
CLOSE %2

RETURN

FEREREEXRRHRRRENREIREREEE TR RREER XX EEFEXEREEAXHREIREIH KRR RNRNFEKRNRX

*
NAME : DRAW *
FUNCTION: DISPLAY SOURCE *
CALLED FROM: DISPERSION -- DISPERSION REPORT *
CALLS: NO OTHER ROUTINES *

*

*

63 03I I I NI NI KT I I I I T NI I NI NN KRR

LET KF = Ci % 3M + X0
LET K6 = -Di # SM + YO
IF KF ( 0 THEN KF =
IF KF > 279 THEN KF
1F K6 ¢ 0 THEN K6 =
IF KG > 159 THEN KG
LET KH = C2 * SM + X0
LET KI = -D2 * SM + YO
IF KH < 0 THEN KH =
IF KH > 279 THEN KH
IF KI < 0 THEN KI =
IF K1 > 159 THEN K1
RETURN

o

279

o

159

o

279

neol

159
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# *
#  NAME: E REPORT *
#  FUNCTION: PRINT EMISSION REPORT #
#  CALLED FROM: MAIN -- MAIN PROGRAM *
#  CALLS: NO OTHER ROUTINES *
¥ *
AN NN NN NN MR RN N AR RN AR AR AR R RAAK

5095 @GX = FRE(O)
5100 ‘FORMAT REPORT HEADING

5150 FM$(1) = ®l=mmmm e oo oo e
5155 FM$(10) = *! EMISSION
REPORT (POINT) '
5160 FM$(2) = °! INPUTS
: OUTPUTS .
5170 FM$(11) = *| ‘ "4

LEFT$(M$, 3) + "-" ¢ RIGHT$(® " + STR$(FC), 2) + "-" + RIGHT$(YR$, 2) +
* (" ¢+ LEFT$(STR$(HR), 2) + °®00"

5180 FM$(12) = " HR.,) '
5200 FM3$<3) = "ICOORDINATES OF | INITIAL '

(AP-42) i EMISSION RATES A
5210 FM$(4) = *IPOINT SOURCE’S ! PARAMETERS (M) Rt ety

5215 FM$(9) =
5220 FM3(5) = "} REC!

SIG | SIG IPLUMEITONS/ I TEMP

! GM/SEC e

5230 FM$C&) = "! # ! Xt YL ! Z i Y ! HT. ! HR ! (F) o
5240 FM$(7) = *  CO I HC ! NOX ! SOX ! PART i*

5250 FM3(B) = *l-=m--ommoommoooo ST L PR R R RSP fommmemmmmee

5240 LPRINT FM$(1)

5265 LPRINT FM$(10)

5246 LPRINT FM$(11); FM$(12)
5247 LPRINT FM$(1)

5270 LPRINT FM$(2)

5280 LPRINT FM$(1)

5290 LPRINT FM$(3)

5300 LPRINT FM$(4)

5305 LPRINT FM$(9)

5310 LPRINT FM$\o)

5320 LPRINT FM$(5); G$

5330 LPRINT FM$(4); FM$(7)
5340 LPRINT FM$C1)

5350 FOR A = 3 TO 13: FM$CA) = **: NEXT A
5351 QX = FRE(D)

5355 RETURN
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* *
¥ NAME: REPORT *
% FUNCTION: PRINT DISPERSION REPORT ¥
%  CALLED FROM: DISPERSION -- DISPERSION SUBROUTINE *
*  CALLS: NO OTHER ROUTINES ¥
#* *
1323222222223 2222X222223332322222332212222223232X23222222 223233223222 3223X2223 28]
5420 QX = FRE(D)
5425 FM$(9) = RIGHT$(" * + STR$(R), 4)
5430 FM$C10) = RIGHT$(" " + STR$(VALCINS(19))), 5)
5440 FM$(11) = *,* + RIGHT$(* * + STR$(VAL(IN$(20))), 5O
5470 FM$(12) = LEFT$CINS(B) + ° Y5
5480 FM$(13) = LEFT$CINS$(?) + * Y, 5
5490 FM$(14) = LEFT$CINS(S) + * ', 5
5500 FM$(15) = RIGHT$(® * + STR$(VAL(IN$(12)) % TF), 5)
5510 FM$(14) = RIGHT$(" * + STR$(TEMP), 4)
5530 FM$(17) = LEFT$CIN$C17) + * ", 26)
5620 FOR A =1 TO 5: TE(A) = TECA) + QCA): NEXT A
5700 LPRINT®:®;FM$C9) ;" 1" ;FMSCI0) (FMSC11) 3" 1" jFM$C12) ;" ;FM$(13) ;" 1" jFMS(14);
LT SEMSCI5) ;T s FMS(16) ;% 1" FM$C17) ;%1% :FOR A=1 TO S:
LPRINT USING®#H.NNA*~~ *:0CA); :LPRINT*{*; :NEXT A:LPRINT
5706 0X = FRE(D)
5710 RETURN
63696 36 36 9 6 96 3 36 3 3 % 3 3 36 3 I I 3 33363 N2 I3 I I I I I AN I I I NI K KN NRKNR
#* *
¥ NAME: PRINT x
*  FUNCTION: PRINT CONCENTRATIONS ON THE SCREEN *
*  CALLED FROM: DISPERSION -- DISPERSION SUBROUTINE *
*  CALLS: NG OTHER ROUTINES *
%* *

2 e 222 SIS ST S Y 2 R 2 s 2222222222222 22222222 2222232223222 3223 23 23

12020

12030
120490
12100
12120
12130
12140
12150
12140
12170
12180

FOR 1 = 1 70 S: PC(1) = PCCI) 4 G * QCI) / Vi X = PC(1): GOSUB 12100:
PRINT E$; * *; : NEXT I
IF HOURN = 0 AND TWR <= | THEN GOSUB 5420

PRINT

IF X < 1E-0% THEN X = 0

IF X = 0 THEN E$ = *0.00": E1 = 0: GOTO 12170
E1 = LOG(X) / LOG(10)

E2 = El - INT(ED)

E3 =10 ~ E2 + .005

E$ = LEFTS(STR$CE3) + * "y B

E$ = E$ + "E" + RIGHT$("00" + STRECINTC(EL)), 2)
RETURN
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NAME : D~REPORT
FUNCTION: PRINT DISPERSION REPORT
CALLED FROM: DISPERSION -- DISPERSION SUBROUTINE

CALLS: NO OTHER ROUTINES

AND MAIN -- MAIN PROGRAM

L I B S S 4

Be 363008063 36 0636 36 3030 30 36 9600 36 08 36 90 9 9636 36 96 36 36 3636 96 96 06 3696 06 36 90 96 96 96 30 36 96 06 36 36 9696 36 96 90 9 36960 38 36 363 38 360 38 30 36 30 3606 38 96 36 36 38 06 0 36 06 3¢

13000
13001
13002
13003
13004
13007
13008

13009
13010

13011
13016

13017
13018

13019
13020

13022
13023

13024
13035
13037
13040
13050
13051

13074
13075
13100
13105
13106
13107
13108
13109
13110

@X = FRECD)

1F HOURN >= 1 THEN 13023

HOURN = HOURN + |

IF TWR > 1 THEN 13023

TWR = TWR + 1

LPRINT FM$(1)

LPRINT *®

TOTAL {"3: FOR @X = | TO S:LPRINT USING “#¥. 4N~~~ " TE(GX) j:LPRINT"!*%;:
NEXT QX :LPRINT

G$ = CHR$(252)

FM$(2) = "1 INPUTS : :

QUTPUT i

FM$(3) = *| DISPERSION REPORT i
FM$(1) = "j=---mmmerrm e e e o
GM$(S) = | ' H i H PNDL. D X Y i co :
HC i NOX i S0X i PART H

GM$(1) = ¥ DATE IHR W/SIWD (P/Gi RECEPTOR : i
CONCENTRATION GM/M*3 "

GM$(2) = "| i iM/SIDEGIA=11 { : e

LPRINT : LPRINT FM$(1): LPRINT FM$(3): LPRINT FM$C(1): LPRINT FM$(2):

LPRINT FM$(1): LPRINT GM$(1)

LPRINT GM$(2): LPRINT FM$(1): LPRINT GM$(S5)

GM$(3) = "!" + LEFTS(M$, 3) + "-* « RIGHT$(" " + STR$(FC), 2) + "-" +
RIGHT$(YR$, 2) + "i* + LEFT$(STR$(HR)+* ", 3) + *1"+MID$(STR$(WS)+

» ".2,3) + "!" + RIGHT$(" * + STR$(W), 3)

GM$C4) = "!" + RIGHT$(" " + STR$(PG), 3) + *i*

J2¢ = RIGHT#<" * 4+ STR$(RR) + " ', &)
YR = INT(YR): XR = INT(XR)
AD$ = RIGHT$(" " ¢+ STR$(XR), 5): AE$ = RIGHT$(" * ¢+ STR$<(YRY, 3

GM$C(6) = J2¢ ¢ "1" + AD$ + "i1" + AE$ + 1" 4+ ¢ B B B

LPRINT GM$(3);GM$(4);GM$C(6)3:FOR 1 = 1 TO S5: LPRINT USING “H#.H## """
PCCI) 3 sLPRINT"1";: NEXT I:LPRINT

GOSuB 14700

FOR A =1 T0O 5: PC(A) = 0: NEXT A

CLS

OPEN "RECP.TXT" AS #2 LEN = 14

FIELD 2, 8 AS X%, 8 AS Y8

GET #2, RR + 1

X =VAL(X$): Y = VAL(YS)

IF X = 0 AND ¥ = 0 THEN 13120

IF EOF(2) THEN GOTO 13120 ELSE CLOSE #1: CLOSE #2: CLOSE #3: OPEN *"1°",




e
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#1, FACF$: OPEN *I", #3, FACS$: GOTO 122

13120 CLOSE #2: IF P1 < 5 THEN GOSUB 15000: CLOSE #1: CLOSE #2: CLOSE #3:
TWR = 1: HOURN = §1: R = 0: OPEN "I*, #1, FACF$: OPEN "1*, #3, FACS:
RR = 0: LPRINT FM$(1): GOTO 119

13121 IF BAT$ = "1" THEN INPUT ®INPUT ANDTHER HOUR *; 00% ELSE 0Q0$ = *Y*

13125 IF Q0% <> *Y" AND 00% <> °N* THEN 13121

13130 IF Q0% = "Y* THEN CLS : P1 = 0: GOSUB 15000: CLOSE #1: CLOSE #2:
CLOSE #3: TWR = 1: HOURN = §: R = 0: OPEN *1*, #1, FACF$: OPEN "I1°*,
#3, FAC$: RR = O0:LPRINT FM$(1)

13132 IF Q0% = °Y* THEN IF BAT$ = °*R" THEN GOSUB 1590 ELSE GOSUB 1450

13133 IF QG$ = *Y* THEN GOTO 120

13135 1F Q0% = *N* THEN CLS : END

13140 RETURN

2222 X222 2222222222223 22222222222 2282222222222 2222222223233

%*

% NAME: CONC

¥ FUNCTION: SAVES CONCENTRATIONS FROM THIS SOURCE

*  CALLED FROM: MAIN -- MAIN PROGRAM -

*  CALLS: NO OTHER ROUTINES

*

Wk ok M ok
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14500 “ PRINT D$;"OPEN RECEPTOR TOTAL,L80"

14510 “ PRINT D$;"WRITE RECEPTOR,R";J1

14520 * FOR A =1 T0O S: PRINT PCC(A): NEXT A

14540 RETURN

Iy T T T R Ty E  E Y I E E T T E T T T T e
*

*  NAME: TOTAL

*  FUNCTION: SUMS AND SAVES TOTAL CONCENTRATIONS
*  CALLED FROM: MAIN -~ MAIN PROGRAM

*  CALLS: NO OTHER ROUTINES

*

A ok &k ok W

1222222222222 2222222 2 2222222222222 22222222 2222222222223 2222222223222 2222 X 23

14700
14710
14720
14740
14750
14760
14770
14780
14800

7 PRINT : PRINT D$;"0PEN RECEPTOR,D2,L170"

* PRINT D$;"READ RECEPTOR,R";J!

FOR A =1 TO S: INPUT TRCA): NEXT A

7 FOR A =13 TO 5:TR(A) = TR(A) + PC(A): NEXT A

* FOR A =1 TO S5:X = TR(A): GOSUB 12100:TR$CA) = E$: NEXT A
* PRINT D$;"O0OPEN RECEPTOR,L170"

’ PRINT D$;"WRITE RECEPTOR,R";J}

FOR A =1 TO S: PRINT TR$(A): NEXT A
RETURN




- C20 -

12222222212 22222:3322222222322223222222232223323233:22232232222322222X222X3322%3
* *
h *  NAME: SETFILE *
%  FUNCTION: SETS INPUT FILE NAMES M
%  CALLED FROM: MAIN -- MAIN PROGRAM *
i %  CALLS: NO OTHER ROUTINES *
* #*
1222222222222 22212222222132322222312X2322232233 2232232233223 3333X32222233332232X223222 23

15000 P1 = P1 ¢ 1

15010 CLOSE #3

15020 ON P! GOTO 15030, 15050, 15070, 15090, 13110
15030 FAC$ = "TEMPLANP.TXT"
15035 FACF$ = °"FACFILEP.TXT*
15040 RETURN

15050 FAC$ = "TEMPLAN].TXT*
15055 FACF$ = "FACFILEI.TXT*"
15060 RETURN

15070 FAC$ = "TEMPLANK.TXT®
15075 FACF$ = "FACFILET.TXT"
15080 RETURN

15090 FAC$ = °"TEMPLANF.TXT"
15095 FACF$ = “FACFILEF.TXT"
- 15100 RETURN

15110 GOTO 13120

FRRERARAERRERERE LR EREAKEEREREERE AR XA AR LA TR RARRREARERRRRERRRREERRRRERR

* *
*  NAME: CASE *
*  FUNCTION: CONVERT ALL LETTERS TO UPPER CASE *
#  CALLED FROM: MAIN ~- MAIN PROGRAM *
#  CALLS: NO OTHER ROUTINES *
] *

RREREEREEEEREEEEERRARERTERREERLEEERERREXEEEERERREEREERERERAERRRERRRRERREARER NS

15200 FOR A = 1 TO 3

15210 CONVER = ASC(MID$(M$, A, 1))

15220 1F CONVER > 96 THEN CONVER = CONVER - 32
15230 MID$<M$, A, 1) = CHR$(CONVER)

15240 NEXT A

15250 RETURN
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* *
h *  NAME: PLIME RISE *
#  FUNCTION: CALCULATE PLUME RISE FOR POINT SOURCES ¥
#  CALLED FROM: MAIN -- MAIN PROGRAM *
p ®# CALLS: NGO OTHER ROUTINES *
* *
1111 I IR R R Y R R Ry R R R R R R R SRR R R s IIIIIIIIT
15310 ‘Pl = pi
15320 VS = Stack flow speed (M/sec)
15330 ‘D = Stack diameter (M)
15340 ‘g/PI = 3.12139
15350 ‘TS = potenial temp slop
15340 ‘70 = Ambient temperature (F)
15370 ‘2D = Effective source height (M)
15380 ‘H = Stack or release height (M)
153906 ‘2P = Plume rise (M) .
15400 ‘XD = Downwind component of source-receptor displacement,origin al

source (M)

15410 ‘D = Source-receptor downwind distsnce (M)
15420 ‘XF = downwind plume displacement (M)
15430 ‘C = Source-receptor crosswind distance(M)
N 15440 ’XC = Crosswind component of source-receptor displacement,origin at

source (M)

15450 SEEEEEEERARERREERER AR R AR RN R ERRR R AL R AR R R REE A RARA RN RAEERNRARR AR EEKE N
REXERR

15460 G = 3.12139: 7S = 035 * 9 / 5

15470 Pl = 3.1428571#

15480 /INPUT "“STACK DIAMETER 1" ;STACKDIA
15490 “INPUT *STACK HEIGHT $" §STHGT
153500 “INPUT "BUILDING HEIGHT 1" BLDHGT

{ 15510 “INPUT *STACK FLOW SPEED (M/sec) :";STACFLOW
15520 /INPUT *STACK TEMPERATURE :® ;STACTEMP
15530 /INPUT "AMBIENT TEMPERATURE " TEMP
15540 “INPUT “WIND SPEED (M/SEC) AV
15545 “INPUT "P/G CLASS (2-5) H 1 ¢

1 15550 STACKHGT = STACKHGT + BUILDHGT “STACKHGT=STACK HEIGHT BUILDHGT =
BUILDING HEIGHT
15540 WY = Pl / 4 # STACFLOW * STACKDIA * 2
15570 F = G *# W » (STACTEMP ~ TEMP) / (TEMP ¢ 45%.47): IF F ( G THEN F = 0
j 15575 IF PG > 4 THEN GOTO §5400
15580 IF F ¢ 553 THEN XS = 14 # F ~ (5 / 8) ELSE XS =34 * F *~ (2 / 5
15590 2P = 1.6 * F ~ (1 / 3) ¥ (3.5 # X8) ~ (2/ 3) %1/ V
15592 XF =0
15595 GOTO 15630
15600 N = SQR(9.8 # TS % | / (TEMP + 459.47))

15610 XF = Pl # V /N
15620 21 = 2,6 # (F / (WS * N *~ 2)) ~ (1 / 3
L 15430 22 = 5! # (F ~ (1 / 4)) * (N~ 2) ~ (-3 / &)
15640 2P = 21: IF 2P ) 22 THEN 2P = 22
15650 H = H + 2P
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15660 XD = STACKDIA - XS

15670 XC = C

15700 RETURN

RN MM R H NN NI FI TN NN H I T T DI I I 260626960966 360696 963903606 960696 36 06 36 36 96 36 96 36 36 3 36 06 e 6 ¥
* *
* NAME ; CASE?2 *
* FUNCTION: CONVERT LETTERS 1) UPPER CASE *
*® CALLED FROM: MAIN -- MAIN PROGRAM *
* CALLS: NO OTHER ROUTINES *
* *

112222222222 222222 2222 2222222222222 222222 22222322222 2222322222222 22222223

16000
16010
16020
14030
16040
16050

FOR A=) TO 3

CONVER = ASC(MID$(M$,A,1))

IF CONVER > 96 THEN CONVER = CONVER - 32
MID$(m$,R_, 1> = CHR${(CONVER)

NEXT A

RETURN

ERKAAEEREEREERRERERRR R RLRERE AL EREEERR R R RE AR R KB ERE LR R LSRR R A ERR LSRR RERRE L

* *
*  NAME: CASE3 *
*  FUNCTION: CONVERT LETTERS TO UPPER CASE *
*#  CALLED FROM: MAIN -- MAIN PROGRAM *
*  CAaLLS: NO OTHER ROUTINES *
* *

2696 36 96 3 3 3 6 I I I 3 3 I 3 3 3 3 I F I 3 3 K KW F 3 WA I AWM I I K I I KKK NRN

14670
16080
14090
16100

CONVER = ASC(BATS)

IF CONVER > 96 THEN CONVER = CONVER - 32
BAT$ = CHR$(CONVER)

RETURN

(122223 222222 X2 s 2RSSR SRR RS 22 RS 22 X2 S22 2222222222222 2 2]

* *
*  NAME: END WEATHER *
*  FUNCTION: END PROGRAM WHEN END OF WEATHER FILE 1S REACHED *
%  CALLED FROM: WEATHER SUBROUTINE *
#  CALLS: NO OTHER ROUTINES ¥
* ¥

i3 222222222 RS 2 RS 2222 222222222222 2332232323222 2 23

16500

PRINT "END OF WEATHER FIJLE..."

16510 END




NAME

A

AC

B¢

C1

c2

C3

o

chre$id

CHR$27

CHR$81

€1

cP

CS

cT

D

D

(A

D1

D2

D3

D3

TYPE
COUNTER
COUNTER
STRING
REAL
STRING
STRING
REAL
INTEGER
REAL
REAL
REAL
REAL
string
STRING
STRING
REAL
REAL
REAL
REAL
INTEGER
REAL
INTEGER
REAL
REAL
REAL

REAL

m———-—ﬁ, ———
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VARIABLE LIST

DESCRIPTION

COUNTS OFF PT$ IN SUBSTRINGS OF 8 CHARACTERS EACH

FS(a) ~- COUNTER FOR 7 DAYS OF WEEK

STRING VWARIABLE FOR FILE READIN OF SIGMA 2 (TABLE LOOKUP)
SLOPE OF PLUME ENVELOPE

REPLY CHARACTER ENTERED BY USER

STRING VARIABLE FOR FILE READIN OF SIGMA Y (TABLE LOOKUP)
CROSSWIND CONCENTRATION FACTOR

ASSIGNMENT OF LEFT 2 CHARACTERS OF INPUTTED YEAR (CENTURY)
CROSSWIND COORDINATE OF LINE ENDPOINT

CROSSWIND COORDINATE OF LINE ENDPOINT

INTERMEDIATE UALUE USED IN COORDINATE ROTATION
INTERMEDIATE VALUE USED IN COORDINATE ROTATION

control character for prowriter printer (condensed mode)
CONTROL CHARACTER FOR PROWRITER PRINTER LINE LENGTH
CONTROL STRING FOR PROWRITER PRINTER LINE LENGTH
CROSSWIND POINT SPACING INTERVAL FOR INTEGRATION
CROSSWIND POINT DISPLACEMENT FOR INTEGRATION

7 COLD STARTS

DOWWIND INTEZRCEPT OF PLUME ENVELOPE LINE

ASSIGNMENT OF RIGHT 2 CHARACTERS OF INPUTTED YBAR(100 YRS
DOWNWIND CONCENTRATION FACTOR

D%(7> TEMP FACTOR - WEEKDAY (30¥ ACT = .3 * 10O
DOWNWIND COORDINATE OF LINE ENDPOINT

DOWNWIND COMPONENT OF LINE ENDPOINT

INTERMEDIATE VALUE USED IN COORDINATE ROTATION

DOWNWIND DISTANCE USED TO COMPUTE SG



L 28 2h

NAME
D4

DI

DP

DX

DY

D2

F$
FCT,P)
FC

FMs$
FM$ (A)
6

H

H
HACHT)
H1

HF

IN$
IN$

IX

Ji

TYPE
REAL
REAL
REAL
REAL
REAL
REAL
STRING
real
INTEGER
STRING
STRING
REAL
INTEGER
REAL
INTEGER
INTEGER
INTEGER
COUNTER
COUNTER
string
STRING
INTEGER
COUNTER
COUNTER

INTEGER

- c24 -
UARIABLE LIST

DESCRIPTION

INTERMEDIATE VALUE USED IN COORDINATE ROTATION

DOWNWIND POINT SPACING INTERVAL FOR INTEGRATION

DOWNJIND POINT LOCATION FOR INTEGRATION

INTERPOLATION ARGUMENT

CHANGE IN SIGMA Y BETWEEN INDICES I AND 1+f

CHANGE IN SIGMA Z BETWEEN INDICES 1 AND I+1

F$(4) SUBSCRIPTED VAR -- READS DAY OF WEEK DATA STRING
F¢5,5) EMISSION RATE (5 TEMP, 5 POL )-- TABLE LOOKUP

DAY OF MONTH (CONVERTS DAY OF WEEK TD ONE OF 5 WEEKS IN P
FM$(A) STRINGS USED TO SET UP REPDRT FORMAT (12"A" VALUES
TEXT STRING FOR PRINTED OUTPUT REPORT

NORMALIZED CONCENTRATION

HOUR OF DAY (REDUNDENT WITH HI)

EFFECTIVE SOURCE HEIGHT

H.(24) TEMP FACTOR - HOUR OF DAY (507 ACT = .. % 10)
HOUR OF DAY

HOURS IN YEAR CONSTANT--8740

Y/SIGMA Y RATIO * 10 -- 40 TABLE [.00KUP POINTS ( 4 SIGMA
DISTANCE INCREMENTAL INDEX FOR P/G TABLE LOOKUP (10! DIS
8 CHARACTER READ OF TEMPROAD --IN$(A) OR IN$ (K)-K &A 5S4
INPUT VARIED LENGTH STRINGS OF ROADFILE--C/D,%CLD,S16,TE
TABLE INDEX FOR INTERPOLATION

P/G CLASS INCREMENTAL INDEX 3 CLASSES (TABLE LOOKUP)
COUNTER

GENERAL COUNTER



NAME

KF

KG

KH

Kl

L1

L2

M

M$

MAC(ML)

M1

NDCID)

NP

P2

PCCID

PG

Pl

PS

aF

RR

s6

SR

TYPE
INTEGER
INTEGER
INTEGER
INTEGER
REAL
REAL
REAL
INTEGER
STRING
INTEGER
INTEGER
REAL
INTEGER
INTEGER
REAL
REAL
INTEGER
REAL
REAL
REAL
COUNTER
REAL
REAL
REAL

INTEGER

- €25 -
VARIABLE LIST

DESCRIPTION

Y - ENDPOINT IN SCREEN COORDINATES FOR GRAPHICS
X - ENDPOINT IN SCREEN COORDINATES FOR GRAPHICS
Y - ENDPOINT IN SCREEN COORDINATES FOR GRAPHICS
X - ENDPOINT IN SCREEN COORDINATES FOR GRAPHICS

LINE SOURCE LENGTH

UNCLIPPED LINE SOURCE LENGTH

LENGTH OF CLIPPED LINE SOURCE

ASSIGNED INTEGER VALUE OF STRING MONTH i.e."Jjanuary"(14¢t.
USER INPUT MONTH STRING

M/(12) TEMPORAL FACTOR - MONTH (40Y ACTIVITY =.4 # 10)
MONTH ~-REDUNDENT WITH *M*

ND(I) GAUSSIAN EXPONENTIAL VALUE (0 - 1) TABLE LOOKUP
NUMBER OF POINTS IN LINE INTEGRATION

POLLUTANT INDEX IN F(T,P)

STABILITY INDEX FOR TABLE LOOKUP

POLLUTANT CONCENTRATION FOR SPECIES 1

PASQUILL/GIFFORD STABILITY CLASS

Pl = 3.14159%9

ROADSPEED -M/S

REDUCED EMISSION RATE FOR CLIPPED LINE

COUNTER FOR RECEPTORS

SLOPE OF LINE SEGMENT

SIGMA Y VALUE USED TO COMPUTE POINT SPACING

RATIO OF INITIAL SIGMA TO SIGMA AT RECEPTOR

TEMPERATURE INDEX IN F¢P,T)



NAME

TE

! TH
TINDX
uc

Vs

WiW1)

Wi

WS

PP ey

Ws

X$

X2

XR

Y$

Y0

Y1

Y2

YR

YR$

YT

20

2a

27

TYPE
real
REAL
REAL
INTEGER
REAL
REAL
INTEGER
INTEGER
REAL
REAL
STRING
REAL
REAL
STRING
REAL
REAL
REAL
REAL
STRING
REAL
REAL
INTEGER

REAL
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VARIABLE L1ST

DESCRIPTION

TECS) - TOTAL EMISSIONS - SUM OF *Q" (5 POLLUTANTS)
USER INPUT TEMPERATURE

WIND ANGLE IN RAD!ENS

TEMPERATURE INDEX PRIOR TO TEMP INTERPOLATION

CORRECTED WIND SPEED

WIND COMPONENT ALONG THE ROAD

W/i(5) temp factor - monthweek (30% activity = .3 # 10)
WEEK

USER INPUT WIND SPEED

WIND SPEED

READ IN *x* COORD STRING FOR RECEPTOR - 8 CHAR LONG

"X" COORDINATE OF OTHER LINE SOURCE ENDPOINT

*X® COORDINATE OF RECEPTOR

READ IN *"Y" COORD OF RECEPTOR RANDOM ACCESS 8 CHAR LONC
INITIAL PLUME SIGMA Y

"Y" COORDINATE OF ROAD ENDPOINT

"Y*® COORDINATE OF OTHER ENDPOINT OF ROAD

*Y" COORDINATE OF RECEPTOR

USER INPUT OF "YEAR"

TABULATED SIGMA Y VALUES ASSIGNED FOR P/G TABLE LOOKUP
INITIAL PLUME SIGMA 2

BOOLEAN CONTROL (0 or 1) IF INPUT ERROR IN DATE, WEATHE

TABULATED SIGMA 2  VALUES ASSIGNED FOR P/G TABLE LOUKU
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10
12
15
30
40
50
60
70
80
90
91
92
93
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L2222 2222222222222 222222 222222223222 2222 2223222222233 2223222

LINE SOURCE DISPERSION PROGRAM

22222222 22222 22222223 2222222232222 2322223222222 222222222

DIM F$(é), IN$(B4), F(5, 9, Mi(12), WI(5), FI1(15), DN(7), W.(24)
DIM FM$¢25), PC(5), TR(3), TR$(S)

DIM Q(5), ND(40)», TC(S, 5>, 2T(100, 3>, YT(100, 3), TE(S), GM$(10)
OPEN "I*", #1, "ROADFILE.TXT"

OPEN *1", #3, "TEMPROAD.TXT"

HOURN = 0

INPUT *SCREENING - “S” =~ OR REFINED - ‘R’"; BATS

G0SUB 15070: IF BAT$S (> "S*" AND BATS$ <> "R" THEN &0

1F BAT$ = "S" THEN 90 ELSE OPEN "1, #5, °"WEATHER,DAT"

WIDTH *LPT1:", 132

LPRINT CHR3$(15?

* ON ERROR GOTO 13000

JWR = 1: J1 = 0: VA = 0:

112 GOSUB 1470 * ASSIGN DAY OF WEEK TO F$ ARRAY

115 GOSUB 2840
114 GOSUB 2960
119 GOSuB 1590

120

122 GOSUB 3900
123 GOsSuB 1190

124
126
127
128
129
130
140
145
150

SET UP FOR INTERP OF GAUSS CURVE

READ INTERPOLATION TABLE FOR SIGMAS FILE
INPUT TIME AND WEATHER INTERACTIVELY
THEN GOSUB 5100 - SETUP AND PRINT REPORT
INPUT RECEPTOR LOCATION

ZELLERS CONGRUENCE LAW

IF HOURN <«

D N T T L S RN

GOT0 1020 READ SOURCE

GOSUB 1800 ’ CALCULATE TEMPORAL FACTORS
GOSUB 1330 “ TEMPERATURE INTERPOLATION
GOSUB 2400 “ CALCULATE DISPERSION

GOTO 124 ~ CONTINUE ON TO NEXT SOURCE
END

G0SuB 3900 “ INPUT RECEPTOR LOCATION
GOTO 1020 ~ READ SOURCE

END
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*

*  NAME: FILEREAD

#  FUNCTION: READS ROAD COORDINATES AND TRAFFIC INFORMATION
#  CALLED FROM: MAIN -- MAIN PROGRAM

# CALLS: NO ROUTINES

*
MR N R NNINN R N I NNANNNN NN MR KRR NN NN AN NN A RN RAERAAA NS
1020 R =R + 1
1030 1F EOF(1) THEN 13000
1040 RE = R - |
1045 INPUT #3, PTe
1047 A = 0: FOR X = 1 TO LEN(PTS) STEP 8: A = A + {: IN$C(A) = MID$(PTS$, X, 8)
¢ NEXT X
1056 FOR K = 1 TO 25: J=K: P=1 4 INTKWJ - 1)/ D: T=J-«(P-1) 5
: FC(P, T) = VALCINSCK)): NEXT K
1060 FOR A = 16 TO 78: INPUT 41, IN$CA): NEXT A
1045 HF = 8740: * INPUT HF

1100 FOR K = 1 TO 7: LET DXUC(K) = VALCINS(K + 30)): NEXT K
1110 FOR K = 1 TO S: LET WACK) = VALCINSC(K + 37)): NEXT K
1120 FOR K = 1 TO 12: LET MAKK) = VALCINS(K + 42)): NEXT K
1130 FOR K = 1 TO 24: LET HA(K) = VALCINS(K + 54)): NEXT K

1142 X = FRE(O)
1150 LET H = VAL(IN$(30))
1155 X = ASCCIN$(17)): IF X = 26 THEN 13000
1160 X1 = VALCINSC(17)): Y1 = VALCINS(18)): X2 =
VALCINS(19)): Y2 = VALCINSC20)) 1165 PT = VALCIN$(26)): CS
= VAL(IN$(25)): PS = VAL(IN$(24))
1170 LN = SOR((X1 - X2) ~ 2 + (Y1 - Y2) * 2) / 1609
1176 IN$(17) = STR$(X1): IN$(1B) = STR$(Y1): IN$(19) =
STR$(X2)

¢ IN$(20) = STR$(Y2): IN$(23) = STR#(LS): IN$(29) =
STR$(PS)
1177 X = FRECD): IF VAL(IN$(24)) = 0 THEN PT = 160%:
IN$(26) = "QUEUE": PS = 5 1178 GOTO 3§24
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* *
* NAME : DAY *
* *
* USE: USES ZELLER’S CONGRUENCE LAW TO DETERMINE DAY OF WEEK *
* FROM DATE *
* *
* CALLED FROM: MAIN ~- MAIN PROGRAM %
* CALLS: NO OTHER ROUTINES *
* *
D T T T T T Tl L Ll Ll Ll Ll LT T ppapuppppppagam
1190 CLS
1200 C = VALCLEFT$(YR$, 2)): D = VALC(RIGHTS$(YRS, 2))
1210 GOSUB 1337
1220 M1 = INT(M): W1 = INTC(FC / 7) ¢« 1: Hi = INT(HR)
1230 M =M -2: IFM (1 THEND =D - 1: M=M ¢+ 12
1240 IF D O THEN D =92 ¢+ D: C = C -}
1250 X = (INT(2.6 # M - ,2 + ,00001) « FC + D ¢« INT(D / 4 + .00001)

+ INTCC / 4 + .00001) - €2 % C))
1260 Y = X / 7
1270 2 = ABS(Y - INT(Y + .00001)) / DECIMAL ‘AINDER
1280 DT = INT(7 % 2 + ,00001> * INTEGER ‘AINDER
1290 DT = DT + |
1330 RETURN
EREEEETAH AN IR REERHE R RN R RN R R XN R R NN RN R RN AR XA RRRARARRREREE RS
* *
* NAME : MONTH *
* USE: ASSIGNS MONTH INDEX M OR SUBROUTINE DAY *
* CALLED FROM: MAIN *
* CALLES: NO OTHER ROUTINES *
* *
FEREEFEREEERRE R R R R RN EE RN RN TR T NI TN NMIIN TN IN RN
1337 M = 13
1340 IF LEFT$M$, 3) = “JAN" THEN M = |
1350 IF LEFT$(M$, 3) = "FEB" THEN M = 2
1360 1F LEFT$(M$, 3) = "MAR" THEN M = 3
1370 1F LEFT$(M$, 3) = "APR" THEN M = 4
1380 IF LEFT$(M$, 3) = "MAY" THEN M = 3
1390 )F LEFT$(M$, 3) = "JUN" THEN M = 6
1400 IF LEFT$(M$, 3) = "JUL® THEN M = 7
1410 IF LEFT$(M$, 3) = "AUG" THEN M = 8
1420 IF LEFT$(M$, 3) = "SEP" THEN M = ¢
1430 IF LEFT$(M$, 3) = "0CT" THEN M = 10
1440 IF LEFTS(M$, 3) = "NOVU" THEN M = 11
1450 ]F LEFT$(M$, 3) = "DEC" THEN M = 12

1440

RETURN
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#*

* NAME : WEEK

* USE: SETS UP TABLE OF NAMES OF DAYS
* CALLED FROM: MAIN ~- MAIN PROGRAM

* CALLS: NO OTHER ROUTINES

*

B RN NN NN NN NN NI N R NN R RN AR AR AN NN AR RMHKHARA N
1470 FOR A = 0 TD 6: READ F$CA): NEXT A
1480 DATA "SUNDAY","MONDAY" ,"TUESDAY" ,"WEDNESDAY" ,"THURSDAY® ,*FRIDAY"

+ " SATURDAY "
1490 RETURN
HN NN H NN RN AR NN NN NN NN NE RN R RN R NN E AN AR AR I N AR AR RSN R
*

* NAME : EMISSIONS

#* USE: INTERPOLATES ROAD EMISSIONS FOR AMBIENT TEMPERATURE
* CALLED FROM: MAIN -- MAIN PROGRAM

* CALLS: ND OTHER ROUTINES

*

RN RN E R RN RN NN RN R R RN ISR AN R RN RN AR AR RN RAE AN B HRNAERARARAERRRRERR
1530 TINDX = INT(TEMP / 25) + 1: IF TINDX > 3 THEN TINDX = 5
1540 FOR P = 1 T0 5
1550 Q{P) = (F(TINDX, P) + (FCTINDX ¢+ 1, P> - F(TINDX, P)) %
(TEMP / 25 - INT(TEMP / 25))) # TF

1540 NEXT P

15725 FOR 1 = 1 70 5: Q¢1) = G(1) / 60: NEXT

1576 FOR A = § TO 5: TECA) = TE(AY + QCAY: NEXT A
1580 RETURN

T




1590
1592

1593
1594
1598
1594
1600
1610
1620
1622
1424
1425
1630

1631
1635
14636
1640
14650
1640
16464
1645
1670
1672
1675
1680
1685
14690
1695
1699
1700
1701
1202
1703
1704
1705
1704
1710
1711
1720
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%
%
*
*
*
*
*

B 30000 363363 36 636 32 T W I e Ve e N I I I NI 6N I I I I I I I I P K I I WK XN

NAME 3 INPUT

USE : INPUT OF METEROLOGY AND DATE FROM KEYBOARD

CALLED FROM: MAIN -~ MAIN PROGRAM

CALLS: CONDITIONALLY CALLS THE FILE INPUT VERSION OF THIS
ROUTINE

1F BAT$ = °R" THEN 2000

CLS : LOCATE 3, 10: INPUT “YEAR = ": YR$

: 1IF 26 > 0 THEN RETURN

LOCATE S, 10: INPUT *MONTH = "y M$: IF 20 > 0 THEN RETUR
G0suB 1337 '

IF M = 13 THEN 15%3: * CHECK MONTH 1S IN BOUNDS

LOCATE 7, 10: INPUT *DAY OF MONTH = "3FC: IF 2Q > 0 THEN RETURN
ba = K

LOCATE 9, 10: INPUT “HOUR OF DAY (1-24) = "3HR: IF 2Q@ > 0 THEN RETURN
LOCATE 11, 10: INPUT "TEMPERATURE (DEG F) “TEMP

IF TEMP > 300 THEN TEMP = 100

If TEMP < 0 THEN TEMP = 0

IF 2@ > 0 THEN RETURN

LOCATE 13, 10: INPUT “WIND SPEED (M/S)

THEN V = |

1F 20 > 0 THEN RETURN

LOCATE 15, 10: INPUT *WIND DIRECTION (DEG N)
IF 2@ > 0 THEN RETURN

LOCATE 17, 10: INPUT *P/G CLASS (2-%5)

CLs

2@ = 0

PRINT “1.YEAR = "; YR$

PRINT "2.MONTH = *; M3

PRINT "3.DAY OF MONTH = *; FC

]

WS V=S IF WS ¢ 1

I.’u

i}

“;PG: IF ZQ > O THEN RETUF

IF HR > 24 THEN HR = 24
PRINT "4.HOUR OF DAY = *; HR
PRINT *S5.TEMPERATURE = *; TEMP

PRINT "6.WIND SPEED = *; WS
PRINT *7.WIND DIRECTION = *; W
PRINT "8.P6G CLASS = "; PG

X = FRE(O)

INPUT "ARE THESE CORRECT (Y OR N)"; ANS

IF PG < 3 THEN PG = 3

IF PG> S THEN PG = §

IF AN$ <> "N" THEN RETURN

20 =20 + 1

INPUT "CHANGE WHICH VALUE®; &N

cLS

ON AN GOSUB 1592, 1593, 1594, 1610, 14620, 1630, 1635, 1640
20=0

GOTO 1450
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* *
* NAME : DUTY *
* USE: CALCULATE THE CORRECT TEMPORAL FACTOr *
* CALLED FROM: MAIN -- MAIN PROGRAM *
* CALLS: NO OTHER ROUTINES *
* »

FE6 396 3 36 36 36 36 3 3 3 36 3 36 3 32 36 3 23 336 33 3 33 I3 I B I F I K I I KK I I K I I KKK IR R

1800 TF = (MA(MI) = 10) » (WAWI) * 10) # (DZ(DT) #* 10)

1810 TF = TF / 10000

1820 TF = TF » H/A(HI + §) » 10

1830 RETURN

NN NNT RN TR AN E RN RN RN RN RN RN NN AN RN R RN AR AN AR R AR ERRRARN R RNE S
* *
* NAME ; WEATHER *
* USE: FILE VERSION OF INPUT ROUTINE *
* CALLED FROM: INPUT~- SUBROUTINE *
* CALLS: NO OTHER ROUTINES *
* *

12 2222222222222 2 2222 22 X222 X 2222222222222 2222222222223 22222 23

2000 IF EOF(S) THEN 16000

2010 INPUT 45, ENPS

2015 IF ENP$="" THEN GOTO 2000

2020 YR$ = MIDS(ENP$, 1, 4): YR = VAL(YR$)

2030 M$ = MID$CENP$, S, 3): GOSUB 1337
2040 FC = VAL(MID$CENP$, 8, 2))
2050 HR = VAL(MIDS$(ENPS, 10, 2))

2060 TEMP = VAL(MIDS(ENP$, 12, 3))

2070 WS = (VAL(MIDSC(ENP$, 15, 2)) ¥ .514668) :U=WS:1F V(1
THEN V=1

2080 W = VAL(MIDSCENPS$, 17, 3))

2090 PG = VAL(RIGHT$(ENP$, 1))

2110 IF PG < 2 THEN PG = 2

2120 RETURN

2130 CLOSE #5
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*
*
*
*
*
*
*

2600
2605
2610
2620
2705
2740
2750
2754
2758
2759

2760
2761
2763
2764
27465
2764

NAME : DISPERSION

USE: CONTROL LOOP FOR ALL DISPERSION CALCUCATIONS

CALLED FROM: MAIN -- MAIN PROGRAM
cAaLLS: DRAW, DUTY, ROTATE, LENGTH, DELTA, CONC

Ci = Xi: D1 = Y1: C2.=.2: D2 = Y2
GOSUB 4500 “ DRAW SOURCE

GOSUB 1800 ‘- FACTOR ROUTINE

RX = XR: RY = YR

GOSUB 3700 ° ROTATE/TRANSLATE

1F PG > S THEN PG = 5

IF PG ¢ 2 THEN PG = 2

GOSUB 3340 “ DISTANCE FINDER ROUTINE

y PRINT, CLIP

Wk &k kK Ok

(22222 RS2 222 X222 R 22 22222222222 ss st 2222222 22

UC = 1.85 # (U ~ ,1484) » (SINCATN(S)) ~ 25: IF UC > V THEN V = UC
UF = ABS(V # COSC(ATN(S))): 20 = 3,57 - .53 # UF: IF 20 ¢ 1.5 THEN
20 = 1.5

Y0 = 2 # 20

GOsuB 2748

GOSUB 3440 ° BREAK INTO POINTS

GOSUB 3550 “ GET CONCENTRATION
GOSUB 12000 © PRINT RESULTS
RETURN

L2222 2R R S22 RS RS2 22 22X 222222222222 2222222222332 2222222222222 X}

* & W ok Kk K

NAME : CLIP

USE: CLIPS LINE SEGMENT FOR FASTER COMPUTATI
CALLED FROM: DISPERSION -~ DISPERSION ROUTINE

CAaLLS: LENGTH, ENVELOPE, PREPAIR, SIGMA

ON

- W ol W kK

(22X X RS2SR 2222222222222 222 2222222222223 2222222223222 2222222822222zl

2748
2772
2773
2774
2778
2782
2786
2787
2788
2792
2800
2805
2810

IF C1 > C2 THEN DU = C2: C2 = Ci: C! = DU: DU = D2: D2
GOSUB 3340 ’ DISTANCE FINDER CALCULATE L1
L1 =L

GOSUB 3760: “ GET PLUME ENVELOPE

IF Y: > 0 AND X3 > C1 AND X1 ¢ C2 THEN C1 = X1: DI = Yi
IF X2 » C1 AND X2 ¢ C2 AND Y2 > 0 THEN C2 = X2: D2 = Y2
GOSUB 3340 “ DISTANCE FINDER CALCULATE L2

L2 =1L

GF = L2 7/ L1

IF @F = 0 THEN DS = -2: GOTO 281G

GOSUB 3390: X = DS
G08UB 3050: Sv = SY
RETURIN

= Di: DI = DU
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* *
* NAME ¢ GAUSSTABLE X
* USE: CALCULATE THE GAUSSIAN PLUME TABLE 1
* CALLED FROM: MAIN -- MAIN PROGRAM i
* CALLS: NO OTHER ROUTINES a
» 3
R AR NN NN RN RN NN AR RN RN RN P RN NN R AR AR RN AR RN NA AR HNAAR SRS
2840 FOR 1 = 0 TO 40
2850 ND(I) = EXP(-.005 * I = I)
2840 NEXT 1
2870 RETURN
***i********ﬁii**l*!**i*!*;***ili***il*i***!!**iii*****{*!*!**i******ii*!l**i*i
* 3
* NAME : NORMAL )
* USE: CALCULATE THE NORMAL DIST CURVE i
* CALLED FROM: MAIN -- MAIN PROGRAM 3
* tALLs: NO OTHER ROUTINES 3
* i

I3 22T ST S22 2 2 222 SIS XS SR S22 S22 2222222223222 223 222222

2890 IF ABS(X)> > 4 THEN FX = 0: GOTO 2950
2900 X = ABS(X) = {0

2910 1IX = INT(X)

2920 DX = (X - IX)

2930 FA = ND(IX) - NDCIX + 1)

2940 FX = ND(IX)~ FA % DX

2950 RETURN

R AAAER R RN R R RN NN R R AN N AR R R R RN NN R R RN AR AA RN N R RRERRA AR RN NF A
*

* NAME : SIGMATABLE

* USE: READS IN SIGMA TABLE INFORMATION FROM FILE
* CALLED FROM: MAIN -- MAIN PROGRAM

* CALLS: NO OTHER ROUTINES

*

222 XTI X T S R RS2 S22 S22 S22 2SS 2 2222222222222 ]

2960 OPEN "NEWSIGMA® FOR INPUT AS #H¢6

2980 FOR J = 0 7O 2

2990 FOR I = 6 TO 100

3000 INPUT #46, A%, B$: ZT(1, J) = VALA$): YT(I, J) = VAL(B%)
3010 NEXT 1

3020 NEXT J

3030 CLOSE #4

3040 RETURN
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* *
* NAME : SIGMA *
* USE: INTERPOLATION FOR SIGMAS *
#* CALLED FROM: DISPERSION -- DISPERSION SUBROUTINE *
* CALLS: NO OTHER ROUTINES *
#* *
ERA AR ER NI L EEEERERRREN NN NN AL AN AN RN R RN NI NN NN RN NN RN RN HRHS

3050 IF X > 9999 THEN X = 9999
3060 X = ABS(X)

3070 P2 = PG ~3:1F P2<0 THEN P2=0

3080 IX = INT(X * ,01)

3090 DX = X * .01 - IX

3100 D2 = ZTCIX + 1, P2) - 2T(IX, P2)

3110 DY = VT(IX + 1, P2) - YT(IX, P2)

3120 SZ = ZT(IX, P2) + D2 % DX: 1F 82 > 5 % 20 THEN SR = Z0 / 82
: 62 = 62 # (1 + SR » SR » ,5): GOTO 3130

3125 S2 = SGR(SZ2 % SZ2 + 20 = 20»

3130 SY = YTC(IX, P2) + DY % DX: IF SY > 5 # YD THEN SR = Y0 / SY

1 SY = SY # (1 + .5 % SR % SR): GOTO 3140

3135 SY = SQR(SY # SY + YD » YOO

3140 RETURN

R RN RN NN NN RN AR R R R AN AR AN A A AA IR E R R EEEERERENRRRERAEREREERR

* *
* NAME : LENGTH *
* USE: CALCULATE LENGTH FROM COORDINATES *
* CALLED FROM: DISPERSION -- DISPERSION SUBROURINE ¥
* CALLS: NO OTHER ROUTINES *
* %

(22222222222 R X222 222222 2222 RS 222 X222 8222222222232 222222222 2s

3340 DX = €2 - Ct: IF DX
3350 DY D2 - D1: IF DY
3360 § = DY / DX

3370 L = SQRIDX * DX + DY = DY)
3380 RETURN

0 THEN DX
0 THEN DY

.00000!
.000001
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*
*
*
*
*
*
*

33%0
3400
3410
3420
3430
3440
3450

®
NAME : PREPAIR ¥
USE: CLIP AND SCREEN LINE SOURCE *
CALLED FROM: DISPERSION -- DISPERSION SUBROURINE *
CALLS: NO OTHER ROUTINES *

*

36363 3 3 3 3 % 3 3 3 3 3 I 9 I I 3 I I I I I I K KW K I K I I K I I I K I I K KKK I I I I I I I I I I I I I F I KKK KKK

D3 =D1 + (RX - €1) # §
IF DI < RY AND D2 < RY THEN DS = -2: GOTO 3440
IF RX >= C1 AND RX <= C2 THEN DS = D3 - RY: GOTO 3440

IF ABS(RX - C1)» (= ABS(RX - C2) AND D1 >= RY THEN DS = D1 - RY: GOTO 3440
DS = D2 - RY

1IF C1 > C2 THEN DS = -2

RETURN

ERRER KK AR TR ERE AR A EE AT R XK ARRRREERRARREEREENAX RS RE SRR R ERRER A AR ER LA RE R RS

W ok ok ok kK

*
NAME : DELTA ¥
USE: BREAK LINE INTO POINT *
CALLED FROM: DISPERSION -~- DISPERSION SUBROURINE ¥
CaLi.s: NO OTHER ROUTINES *

*

IS E 2R X2 SRS S RSS2SR 2222 22X R332 2222222233223 22222223

3440
3470
3480
3490
3500
3510
3520
3530
3540

NP = ABS(CZ - C1)

IF NP ¢ ABS(D2 - D1)> THEN NP = ABS(D2 - D)
IF SG = 0 THEN NP = {: GOTO 3520

NP = INTI(NP / SG + .5) % 2

JF NP ¢ 10 THEN NP = 10

IF NP > 200 THEN NP = 200

€I = (C2 - C1) / NP

DI = (D2 - D1) / NP

RETURN
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*
* NAME : CONC
* USE: CALCULATE CONCENTRATION
® CALLED FROM: DISPERSION ~- DISPERSION SUBROURINE
b * CALLS: NO OTHER ROUTINES
*
Iy T R e ey e Y Y T T i 2R R iRttt
3550 6 =
3570 CP = Cl - .5 # L] -~ RX
3580 DP = DI - .5 % DI - RY
3590 FOR 1 = 1 TO NP
3400 CP = CP + (I
3610 DP = DP + DI
3615 IF DP < 0 THEN GOTO 3440
3620 X = DF: GOSUR 3050
3630 X = H / S2: GOSUB 2880: D = FX
3640 X = CP / SY: GOSUB 2880: C = FX
3650 G =D *C / SY / SZ + 6
3660 NEXT 1
3670 G = 6 * QF / 3.14159 / NP
3680 RETURN
e R E E e R R R SR SRR it R Tttt
%
* NAME : ROTATE
* USE: CALCULATE AND ROTATE COORDINATES SO WIND 1S OUT OF NO
¥ CALLED FROM: DISPERSION -~ DISPERSION SUBROURINE
# CALLS: NG OTHER ROUTINES
%

L2222 R RS 22 RS RS 2R R RS 2 R R R R R R S 22 Y IS S S 2 R RS2SRRSR SIS R D 4

3700 TH = 3.14159 / 180 * (-W): CO = COS(TH): SI = SINCTH)

3710 C3 =C1 » CO + D! » S]: DI = D1 # CO - Cf % SI: C1 = C3

3720 C4 = C2 %« CO + D2 * S]: D2 = D2 *# CO - C2 *» SI: C2 = C4

3730 C4 = RX # CO ¢+ RY *» S]: RY = RY # C0O - RX % S]: RX = C4

3740 C1 = €1 - RX: €2 =C2 - RX: DI = D1 - RY: D2 = D2 - RY: RX = 0: RY =

3750 RETURN
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*

* NAME : ENVELOPE

* USE: GET PLUME ENVELOPE

® CALLED FROM: DISPERSION ~- DISPERSION SUBROUTINE
* CALLS: NO OTHER ROUTINES

*

L2 2 R R R s 2222222 2222322222222 22322222233

3760 AC = .5

3770 1F PG = 4 THEN AC = .75
3780 IF PG = 5 THEN AC = 1!
3790 CT = D1 - S » C}

3800 IF AC = -8 THEN Xt = Cl: Y1 = D!: GOTO 3820
3810 Xt = -CT / ¢AC + S): YI = -AC * X{

3811 JF X1 > 0 OR Y1 < 0 OR Xt < C1 THEN X1 = C1: Y{
3812 Xt = X1 - 4 ¥ Y0: Y1 =Y! - 4 #Y0 S

3820 IF S = AC THEN X2 = C2: Y2 = D2: GOTO 3840

3830 X2 = CT / (AC - 8): YZ = AC » X2 )

3831 IF X2 ¢ 0 OR Y2 ¢ 0 OR Y2 > C2 THEN X2 = C2: Y2
3B32 X2 = X2 + 4 ¥ Y0: Y2 =Y2+ 4 Y0 ¥ S

3840 RETURN

D1: GOTO 3820

D2: GOTG 3840

EREREEXERAEEEEEE AT R R IR R AR KRR AR AR R TR R AR E AR AR AR RE R RN ERERNRERRA R X

*

* NAME ¢ RECEPTOR

* USE: INPUT RECEPTOR FROM FILE
* CALLED FROM: MAIN -- MAIN PROGRAM

* CAaLLS: NO OTHER ROUTINES

*

FHEENRRREAREEREREXEEREREL R REXEERRRERE R AR EERE R RRRRRRERFEEEEEERRRSERN

3900 RR = RR + 1

3905 OPEN "RECP.TXT" AS #2 LEN = 14
3906 FIELD 2,8 AS X$, 8 AS Y$

3910 GET #2 ,RR

3920 XR= VAL(X$) : YR= VaL(Y$)

3930 CLOSE #2

3940 RETURN
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NAME ; DRAUW
USE: D1SPLAY SOURCE
CALLED FROM: DISPERSION -- DISPERSION SUBROURINE
CALLS: NO OTHER ROUTINES

* W e K ok K

1222322222222 222222222222 22222222 2322222222232 2223222223 2

4510
4520
4530
4540
4550
4560
4570
4580
45%0
4400
4610
4420
4450

LET KF = C1 % SM + X0

LET KG = -Di # SM + YO
IF KF < 0 THEN KF =

IF KF > 279 THEN KF

IF KG < 0 THEN KG =

IF K6 > 159 THEN KG

LET KH = C2 % SM + X
LET K1 = -D2 % SM +

IF KH ¢ 0 THEN KH =

IF KH > 279 THEN KH

IF KI < 0 THEN KI =

IF KI > 159 THEN Kl

RETURN

o

279

-159

279

nlolo<oitol
o

159



* Kk K ok kK

5100

Si10

5150

5155

5160

5165
5170

’ . I A - — ———— -

- 40 -
(2222222222222 22222 22222222322 2222222222222 322232322332 XXLLL Y]
NAME : E REPORT
USE : PRINT EMISSION REPORT
CALLED FROM:  MAIN -- MAIN PROGRAM
CALLS: NO OTHER ROUTINES

1222232222222 X222 222222 s2 s s s s s 22222 2222223232233 32228

X = FRECO? : :

LPRINT CHR$(27); CHR$(81>

FMECLY = " D XM % %3399 5 5 3 96 3 3 36 36 3 9 3 36 36 36 3 3 3 3 3 3 3 3% 3% 3 3 % % 3 3 3 3% % % % —
122322222222 2222222222 3222222 2222222223 2222222222
AUEXRREXERRR— "

FM3(2) = *°| EMISSION
REPORT (ROADWAYS)

FM$(5) " INPUTS

: OUTPUTS

FM$(1)

FM$(4)
FM$(3)

+ LEFT$(M$, 3> + "=* + RIGHT$(" * + STR$(FC), 2) + "-* + RIGHT$(YR$, 2)
+ "(" + LEFTS$(STR3C(HR), 3> + "00°

5180 FM${(3) = FM$(3) + * HR.)
5185 FM$(4) = FM$(1)
5200 FM$(7) = "{ COORDINATES OF SOURCES (M): INITIAL H
(MOBILE 3 : EMISSION RATES
5210 FM$(8) = *; ORIGIN AT (0 , O i PARAMETERS(M) :
5215 FM$(9) = FM$(1)
9220 FM$(10)> = "iROAD. i SIG | 816 PLUME!CARS/ IMPI
i%COLDITEMPIYEAR; GM/SEC
5230 FM$(11) = *; # | Xi Yi 1 X2 Y2 + 2 VY {1 HT. ! HR
: {START! (F)! H co H HC 7 NOX : S0X : PAR’
5250 FM3(12) = " s st e RN N R A NS RN RN R RN RN RN RRE RN B RN RN ARA XN N = RN RN~

22 222222222 S SRS EE TS S RS SRS S S22 S22 SIS SIS 23

5240
5350
5352
H 5355

FOR A =1 TO 12: LPRINT FM$(A): NEXT A
FOR A =3 TO 13: FM$(A) = "": NEXT A

X = FRE¢0)

RETURN




* Ok K K K K K

5420
5425
5430
5440
5450
5440
5470
5480
5490
5499
5500
5504
5505
5510
5520
5530
5540
5700

5710

5720
5730

EHHER
*
#
¥
*
*
*
XEXE
12020
12030

12040
12050

- £4) -
P9 3 3 3 3 3 3 3 3 3 H I F 3 I W3 F A KW T K I I KK KK I I I I I W NI NN KKK KN E R KRR

*
*
*
*
*
*

HEERERERREEEAAREERARRARERREXERR R TR EERAXRTEREREEFRRERA KNI REREERKLELEEEE R

NAME : REPORT

USE: PRINT DISPERSION REPORT

CALLED FROM: DISPERSION -- DISPERSION SUBROUTINE
CALLS: NO OTHER ROUTINES

X = FRE(0)

FM$(9) = RIGHT$(* * + STR$(R), 4)

FM$¢10) = RIGHT$¢(" " INSCL7), )

FM$(11) = *,* + RIGHT$(" * ¢ IN$C18), 5)
FM$(12) = RIGHT$(" "+ INSCI9), S) + "
FM$(13) = RIGHT$(" "+ IN$C20), S

FM$(14) = LEFT$(STR$(20) + " 5

FM$(15) = LEFT$(STR$(Y0) + * 5

FM$C16) = LEFT$CIN$(30) + ° "5

1F VALCIN$(24)) = 0 THEN 5505

FM$¢17) = RIGHT$(" * + STR$CINT(TF ‘% PT + ,5)), 5)
6070 5510

FM$(17) = “QUEUE"

FM3(18) = RIGHT$(" * + STR$(VALC(IN$(24)>), 3)
FM$(19) = RIGHT$(" "+ IN$(25), )
FM$(20) = RIGHT$(" * + STR$CTEMP), 4)

FM$(21) RIGHT$(" " + YR$, 4)

LPRINT *i%; FM$(9); "1"; FM3C10); FM$Cit1); *
"Lty FM$(14); "It FM$(ID); "% FM$(1é); "
ATy FM3C19); "ty FM$(20); "1ty FM$(21); "
FOR A = 1 TO 5: LPRINT USING "#Hd . HH *~* *: @
: NEXT A: LPRINT

X = FRE{Q)

RETURN

*: FM$C12); FM$(13);
s FMSC17); "% FM$(18);
;

A); & LPRINT "i*;

C

EEREERRRFER R R AR R ERREREEREERA LKA R R R R A XA ER A AR AR AR R AR REF AL AR RS

NAME ; PRINT

USE: PRINT CONCENTRATIONS ON THE SCREEN
CALLED FROM: DISPERSION -~ DISPERSION SUBROURINE
CALLS: NO OTHER ROUTINES

AERREERRERERRRERREERRFEEAAKEE R AR R R R AR X EEE R AR XX R R A B AR XA LA RSB ERERRR

FOR 1 =1 T0 5: PC(D)
"HE. B AAA 0 PCCID
IF TWR <= 1 AND HOURN
PRINT

RETURN

PCCI) + G » QC1) / Vi PRINT USING
NEXT 1
0 THEN GOSUB 5420

Hoee Nl
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ERXERXERRFEEREAAEFEEXRERREERER TR R RN XN REREEAEREREREERERIREREERERETRK TR NN

*
* NAME : D-REPORT

* USE: PRINT DISPERSION REPORT

* CALLED FROM: DISPERSION -- DISPERSION SUBROURINE
* AND MAIN -~ MAIN PROGRAM

* CALLS: NO OTHER ROUTINES

*

(2222222222222 22 2222222222222 222222222222 2122322223223 23222222222 X

13000 X = FRE(D)
13001 IF HOURN )= 1 THEN 13023
13002 HOURN = HOURN + 1
13003 IF TWR > 1 THEN 13023
13004 TWR = TWR + 1
13007 LPRINT FM$(1)
13008 LPRINT *

TOTAL *; "i%; : FOR A = 1 TD S: LPRINT USING "HH.HH """ *;
TECA) ;iLPRINT® 1*;: NEXT A:LPRIN

13010 FM$<2) = INPUTS : :
ouTPUT e
13011 FM$<(3) = | DISPERSION REPORT
J3056 FMECT) = F  H i r R R R R R R R R R AR RN RN AR AN A AR RHH RN AR R A
EERERE AR AR R R RN R R RN AR R AR R AR AR RRRRRRR~ "
13017 GM$(5) = *| ; ' H : i NO. VX Y : co
g HC ! NOX i SOX i PART "
13018 GM$(1) = *} DATE HR W/SIWD P/GI RECEPTOR i ;
CONCENTRATION GM/M” "
13019 GM3(2) = " : M/SIDEGIA=T! : :

[ ]
L]

13020 LPRINT FM$(1): LPRINT FM$(3): LPRINT FM$(1): LPRINT FM$(2)
: LPRINT FM$(1): LPRINT (M$(})

13022 LPRINT GM${2): LPRINT FM$(1): LPRINT GM$(5)

13023 GM$(3) = "!" + LEFT$(M$, 3) + "-* + RIGHT$(" " + STR$(FC), 2>
+ "= ¢ RIGHTS(YR$, 2) + "{" ¢ LEFTS$(STR$(HR)+" RS DR SR
MID$(STR3(WS)+" *,2,3) ¢ 1" ¢+ RIGHT$(" "+ STRe (W), 3

13024 GM3(4) = " 1" + RIGHT#(" * + STR$(PG), 3) ¢ "I

13035 J2% = RIGHT$¢(" “ + STR$(RR) + " 'y &)
$3037 YR = INT(YR): XR = INT(XR)
13040 AD$ = RIGHT$(" " + STR$(XR), B): AE$ = RIGHT#$¢" * + STR$(YR), 5

13045 LOCATE 1, 1

13050 GM$C8) = J2% + "1" ¢« AD$ + "!" + AE$ + " [" + ° L

130465 LPRINT GM$(3); GM$<4); GM$(4); : FOR I =1 TO S: LPRINT USING
“HH HR A2 PCCID Gy ¢ LPRINT “1%5 3 NEXT I: LPRINT

13071 X = FRE(O)

13074  GOSUB 14700

13075 FOR A = 1 TO 5: PC(A)Y = 0: NEXT A

13100 CLS

13105 OPEN "RECP.TXT" AS #2 LEN = 14

13106 FIELD 2, 8 AS X¢, 8 AS Y$

13107 GET #2, RR + 1

13108 X = vaL(X$): Y = VAL(YS)
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13109 1IF X = 0 AND Y = 0 THEN 13120
13110 IF EOF(2) THEN GOTO 13120 ELSE CLOSE #1: CLOSE W2: CLOSE #3
: OPEN *1°, #1, "ROADFILE.TXT*: OPEN "1", #3, *TEMPROAD.TXT*: GOTO 140
13120 CLOSE #2
13121 1F BATS = "I* THEN INPUT *INPUT ANOTHER HOUR *; QO$: ELSE 00% = *v*
13125 1F G@$ <> "Y" AND 00% (> "N* THEN 13121
13130 IF 0Q$ = *Y* THEN CLS : CLOSE M1: CLOSE #2: CLOSE #3
: OPEN *1°, W1, “ROADFILE.TXT*: OPEN *I*, %3, "TEMPROAD.TXT®
: TWR = 1: J1 = 0: R=0: RR = 0
13132 I+ Q0% = *Y" THEN IF BAT$ = °B* THEN GOSUB 1590 ELSE GOSUB 1650
13133 IF Q@$ = *Y* THEN GOTO 120
13135 IF Q@$ = *N“ THEN CLS : END
13155 FOR A = 1 TO S: TE(A) = 0: NEXT A
13160 CLS : GOTO 140
Iy 2 2222222222222 2233222332222 223223232233 XXX22SXEXSXXSEEXXXT LR
*
*  NAME: OUTFILE
*  USE: PRINT DISPERSION RESULTS TO A HOLD FILE
*»  CALLED FROM: D-REPORT -- SUBROUTINE
% CALLS: NO OTHER ROUTINES
*
EEXBAEREERAEREEREAARRASERRER LR AR RA RS RER R R RERERERE R XX R IR AR RSB R XXX R ERFEEX XX
14700 * OPEN "A:RECEPTOR" AS #4 LEN = 170
14720 © FOR A = 1 TO S: INPUTH4 ,TR(A): NEXT A
14740 * FOR A = 1 TO S: TR(A> = TR(A) + PCCA): NEXT A
14770 * FOR A = 1 TO 5: PRINT USING H4,"HH.H#"*~*"; TR(A);: NEXT A
14780 © X = FRE 0)
14790 * CLOSE #4
14810 RETURN
BEEEEAEEEEEFEE XX AT XA KRS ERAERAXERRA X EEE XA IR AER AR FEE XA LSRR LA EE R AR RN
*
»  NAME: CASE
*»  USE: PRINT DISPERSION RESULTS TO A HOLD FILE
¥  CALLED FROM:  MAIN -- MAIN PROGRAM AND INPUT
*  CALLS: NO OTHER ROUTINES
*
*l*******li**lil!i***lﬂll****I’*!l!***l***l**l?****!l*i*l*l!***l****!ii**‘l%bi
15000 FOR A = 1 TO 3
15010 CONVER = ASC(MID$(M$, A, 1))
15020 IF CONVER > 96 THEN CONVER = CONVER - 32
15030 MID$(M$, A, 1) = CHR$(CONVER)
15040 NEXT A
15050 RETURN
15070 CONVER = ASC(BATS)
15080 IF CONVER > 96 THEN CONVER = CONVER - 32
15090 BAT$ = CHR$(CONVER)

15100

RETURN
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*

* NAME : ENC WEATHER

# Ust: END PROGRAM WHEN END OF WEATHER FILE 1S REACHED
* CALLED FROM: WEATHER -- SUBROUTINE

* CALLS: NO OTHER ROUTINES

*

222222222 2222222 2222222222222 2222222222222 222232222322 23 2]

16000 PRINT"END OF WEATHER FILE..."
16010 END
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>0

NAME

c

€4
co(l)
chr$id
CHR$27
CHR$81
cs

D

D
D4(D1)
D4

DX

DY

DZ

Fs
FT,P)

FC

TYPE
COUNTER
COUNTER
STRING
STRING
STRING

REAL

INTEGER
REAL
REAL
string
STRING
STRING
REAL
INTEGER
REAL
INTEGER
REAL
REAL
REAL
REAL
STRING
real
INTEGER

STRING

- €45 -
VARIABLE LIST

DESCRIPTION

COUNTS OFF PT$ IN SUBSTRINGS OF 8 CHARACTERS EACH

FS(a) ~- COUNTER FOR 7 DAYS OF WEEK

STRING VARIABLE FOR FILE READIN OF SIGMA 2 (TABLE LOOKUP)
REPLY CHARACTER ENTERED BY USER

STRING UARIABLE FOR FILE READIN OF SiGMa Y (TABLE LOOKUP)

CROSSWIND CONCENTRATION FACTOR

ASSIGNMENT OF LEFT 2 CHARACTERS OF INPUTTED YEAR (CENTURY)
INTERMEDIATE UALUE USED IN COORDINATE ROTATION

AREA UNDER GAUSS CURVE BETWEEN 0 AND 1/40 (1 = 0 - 40)
control character for prowriter printer (condensed mode)
CONTROL CHARACTER FOR PROWRITER PRINTER LINE LENGTH
CONTROL STRING FOR PROWRITER PRINTER LINE LENGTH

7% COLD STARTS

ASSIGNMENT OF RIGHT 2 CHARACTERS OF INPUTTED YEAR(100 YRS)
DOWNUIND CONCENTRATION FACTDR

D%<¢7) TEMP FACTOR - WEEKDAY (304 ACT = .3 % 10)
INTERMEDIATE VUALUE USED IN COORDINATE ROTATION
INTERPOLATION ARGUMENT

CHANGE IN SIGMA Y BETWEEN INDICES 1 AND I+1

CHANGE IN SIGMA Z BETWEEN INDICES I AND I+l

Fe$(4) SUBSCRIPTED VAR -- READS DAY OF WEEK DATA STRING
F(5,5) EMISSION RATE (5 TEMP, S POL )-- TABLE LOOKUP

DAY OF MONTH (CONVERTS DAY OF WEEK TO ONE OF 5 WEEKS IN MO

FM$¢A) STRINGS USED TO SET UP REPORT FORMAT (12°A" VALUES)




L b 26

NAME

FM$ (A)

6

H

H

WA (K1)

Hi

HF

1

]

INS

IN$

J

Ji

K

LT

M

M3$

M/ (ML)

M1

MAX

Ml

NCZ (D)

NL

P2

PC(D)

TYPE
STRING
REAL
INTEGER
REAL
INTEGER
INTEGER
INTEGER
COUNTER
COUNTER
string
STRING
COUNTER
COUNTER
INTEGER
REAL
INTEGER
STRING
INTEGER
INTEGER
REAL
REAL
INTEGER
REAL
INTEGER
REAL

REAL
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UARIABLE LIST

DESCRIPTION

TEXT STRING FOR PRINTED OUTPUT REPORT

NORMALIZED CONCENTRATION

HOUR OF DAY (REDUNDENT WITH H1)

EFFECTIVE SOURCE HEIGHT

H.(24) TEMP FACTOR - HOUR OF DAY (50X ACT = .5 % 10)

HOUR OF DAY

HOURS IN YEAR CONSTANT--8740

Y/S1GMA Y RATIO % 10 -- 40 TABLE LOOKUP POINTS < 4 SIGMA)
DISTANCE INCREMENTAL INDEX FOR P/G TABLE LOOKUP (10! DIST)
8 CHARACTER READ OF TEMPROAD --IN$(A) OR IN$ (K)-K &A SAME
INPUT VARIED LENGTH STRINGS OF ROADFILE--C/D,%CLD,SIG,TEMP
P/G CLASS INCREMENTAL INDEX 3 CLASSES (TABLE LDOKUP)
COUNTER

GENERAL COUNTER

TOTAL LENGTH OF ALL NORMAL LINES USED IN AREA APPROX.
ASSIGNED INTEGER VALUE OF STRING MONTH 1.e."ganuary”"(1§t3)
USER INPUT MONTH STRING

M.(12) TEMPORAL FACTOR - MONTH (404 ACTIVITY =.4 * 10)
MONTH ~~REDUNDENT WITH *"M"

LARGEST Y-COORDINATE OF PARKING LOT CORNER

SMALLEST Y COORDINATE OF PARKING LOT CORNER

NUMBER OF ENDPODINTS FOUND FOR LINE SEGMENT J

NUMBER OF LINE ELEMENTS IN lN%EGRATlUN

POLLUTANT  INDEX IN F(T,P)

STABILITY INDEX FOR TABLE LOOKUP

POLLUTANT CONCENTRATION FOR SPECIES 1




NAME

PG

Pl

RR

TE

TEMP

TH

TINDX

WicWt)

Wi

WS

Ws

X$

XD< I

XLl

XR

XR(1)

Y$

Y0

YDCID

YLCD)

YR

YR$

TYPE

INTEGER

REAL

COUNTER

INTEGER

real

REAL

REAL

INTEGER

INTEGER

INTEGER

REAL

REAL

STRING

REAL

REAL

REAL

REAL

STRING

REAL

REAL

REAL

REAL

STRING
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VARIABLE LIST
DESCRIPTION
PASQUILL/GIFFORD STABILITY CLASS
Pl = 3.14159
COUNTER FOR RECEPTORS
TEMPERATURE INDEX IN F(P,T)
TE(S) - TOTAL EMISSIONS - SUM OF *"@" (5 POLLUTANTS)
USER INPUT TEMPERATURE
WIND ANGLE IN RADIENS
TEMPERATURE INDEX PRIOR TO TEMP INTERPOLATION
W/(S) temp factor - monthweek (30X activity = .3 % 10)
WEEK
USER INPUT WIND SPEED
WIND SPEED
READ IN "x" CODRD STRING FOR RECEPTOR - 8 CHAR LONG
SCREEN COORDINATES OF LINE INTEGRATION ELEMENT
X ~ COORDINATE OF NORMAL LINES IN AREA APPROXIMATION
*X" COORDINATE OF RECEPTOR

X - COORDINATE OF PARKING LOT CORNER

READ IN "Y" COORD OF RECEPTUR RANDOM ACCESS 8 CHAR LONG

INITIAL PLUME SIGMA Y

SCREEN COORDINATE OF LINE INTEGRATION ELEMENT

Y COORDINATE OF NORMAL LINES IN AREA APPROXIMATION
*Y* COORDINATE OF RECEPTOR °

USER INPUT OF “"YEAR"



Ll A

NAME

YRCID

20

20

T

TYPE

REAL

REAL

REAL

INTEGER

REAL
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VARIABLE L1ST

DESCRIPTION

Y ~ COORDINATE OF PARKING LOT CORNER

TABULATED SIGMA Y VALUES ASSiGNED FOR P/G TABLE LOOKUP
INITIAL PLUME SIGMA 2

BOOLEAN CONTROL (0 or 1) IF INPUT ERROR IN DATE, WEATHER

TABULATED SIGMA 2  VALUES ASSIGNED FOR P/G TABLE LOOKUP




(22222222 S X222 XIS 22222222222 22222222 ST L ]

»
¥*
*
9% 3% %

10
11
12
13
20
30
50
é0
70
80
90
91
92
93
95
110
114
115
116
119
120
122
123
124
126
127
128
129
130
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AREA SOURCE DISPERSION PROGRAM

396 9 38 3 3 3 9 3 3 I 3 % 3 3 F % I 3 3 I AW I KWWK K KKK NI I I KWK A KKK KNI I, N

DIM IN$(96), F(S, 5), MA(12), WA(5), F1(15), D%(7), HL(24), FM$(25)
DIM ND(80), TC(S, S>, 2T¢100, 3), YT(100, 3), E(5), F$(&), TE(S), GM$(10)
DIM XL(80, 1), XG(S), YQ(S), YL(80), NCZ(B0O), YP(S), XP(%S)

DIM CD(40)>, XD(1), YD(1), XR(10), YRC(10), Q(5), PC(S)
OPEN "1", #1, "PARKFILE.TXT"‘ FILE OF SOURCES

OPEN "1°, #3, "TEMPPARK.TXT®"’ CALCULATE EMISSION RATES FROM EMISSION MODEL

HOURN = 0
INPUT *SCREENING - ‘S~ OR  REFINED - “R’"; BATS
GOSUB 15070: IF BAT$ (> "S" AND BAT$ <> "R" THEN 40
IF BAT$ = "S" THEN 90 ELSE OPEN *"1", #é, "WEATHER.DAT®
WIDTH "LPT1:*, 132 / SET PRINTER TO 132 COLUMN PRINT MODE
LPRINT CHR$(15) “ SET PRINTER TO CONDENCED MODE
LPRINT CHR$(27); CHR$(81)

TWR = 1

Ji =0

GOSUB 1470 “ ASSIGN DAYS OF WEEK TO ARRAY F$

GOSUB 14000  READ IN GAUSSIAN PLUME TABLE

GOSUB 2830 “ SET UP FOR INTERP OF GAUSS CURVE

GOSUB 2960 ° READ INTERPOLATION TABLE FOR SIGMAS

GOSUB 1590 “ INPUT TIME AND WEATHER

IF HOURN ¢ 1 THEN GOSUB 5100: * SETUP AND PRINT REPORT

G0SUB 39060 “ INPUT RECEPTOR LOCATION

GOSUB 1180  ZELLERS CONGRUENCE LAW

GOTO 1020 “ READ SOURCE

GOSUB 1800 “ CALCULATE TEMPORAL FACTOR

GOSUB 1500 ‘ TEMPERATURE INTERPOLATION

GOSUB 2600 “ CALCULATE DISPERSION

GOTO 124 * CONTINUE TO NEXT SOURCE

END
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* *
*  NAME: FILEREAD %
*  FUNCTION: READS IN SOURCE DATA FILES x
*  CALLED FROM: MAIN -- MAIN PROGRAM X
#  CALLS: NO OTHER PROGRAMS %
* x
BN R IR AT NN NN AR AR R RN R R R R AR R IR RN AR AR R R AR AR RN R R AR AR RR AR R PR AN AR AR ERAAN

1020 R=R ¢ 1

1030 IF EOF(1)> OR EOF(¢3) THEN 13000

1040 RE = R ~ 1

1045 INPUT 43, PT$

1047 A = 0: FOR X = 1 TO LEN(PTS) STEP 8: A = A + 1: INSCA) = MIDI(PT$, X, 8):
NEXT X

1050 FOR K = § TD 25: J = K: P=1 + INT<(J - 1) / D): T=J - (P~ 1) %05:

FC(P, T) = VALCIN$(KY) : NEXT K

1060 FOR A = 16 TO 89: INPUT #1, INS(AR): NEXT A

1045 HF = 8760: ‘ INPUT HOURS FULL OPERATION

1100 FOR K = 1 TO 7: LET D/(K) = 10 * VALCINSC(K + 40)): NEXT K
1110 FOR K = § TO S5: LET W/A(K) = 10 #* VALCINSC(K + 47)): NEXT K
1120 FOR K = § TO 12: LET MACK) = 10 % VALCINS(K 4 352)): NEXT K
1130 FOR K =1 TO 24: LET HAK) = 10 % VALCINSC(K + 643): NEXT K
1140 FOR K =1 T0 5: LET E(K)> = ,0359: NEXT K

1150 LET H = VALC(INS(38))

1174 XF = FRE(O)
1175 GOTO 126

(222 RSS2 s XSRS S S 28 SRS 2R 22 22 SRS 2 R X2 RSS2 2222222222222 2

* !
*  NAME: DAY !
*  FUNCTION: USES ZELLER’S CONGRUENCE LAW TO DETERMINE DAY OF WEEK

* FROM DATE

#  CALLED FROM: MAIN -- MAIN PROGRAM

*  CALLS: NO OTHER ROUTINES

*

WREENEEREEREEREEETEEELENEERRRRRERAERERR R REERERRRRRERRER R XXX ERRRRRERY R XEXE

1180 CLS
1200 € = VALC(LEFT$CYRS, 2)): D = VAL(RIGHT$(YRS$, 2))
1210 GOSUB 1337

1220 M1 = INT(M): W1 = INTC(FC / 7) + 1: HI = INT(HR)

1230 M =M - 2: IFM C I THEND =D - 1: M =M + 12

1240 IF D < 0 THEN D =97 ¢+ D: C = C - !

1250 X = (INT(2.6 * M - .2 + ,00001) +« FC ¢+ D + INT(D / 4 ¢+ ,00001) +
INT(C/4 + ,00001) - (2 % C)) 1260 Y =X / 7

1270 Z = ABSCY - INT(Y + ,00001)>: REM DECIMAL REMAINDER

1280 DT = INT(7 % Z + .00001): REM INTEGER REMAINDER
1290 DY = DT + 1
1330 RETURN
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* *
#* NAME : MONTH »*
* FUNCTION: ASSIGNS MONTH INDEX M FOR SUBROUTINE DAY *
» CALLED FROM: MAIN *
* CALLS: NO OTHER ROUTINES *
* *

1221222222222 222222322222 2232222 22222 e iz s Iz ISR SYIS S22 X Y

1337 M = 13

1338 GOSUB 15000 * CONVERT M3 TO ALL CAPS
1340 IF LEFT$(M$, 3) = "JAN®" THEN M = |

1350 IF LEFT$(M$, 3) = "FEB" THEN M = 2

13640 1F LEFT$(M$, 3) = "MAR" THEN M = 3

1370 IF LEFT$(M$, 3) = "APR" THEN M = 4

1380 IF LEFT$(M$, 3) = "MAY" THEN M = 5

1390 IF LEFT$(M$, 3) = "JUN" THEN M = §

1400 IF LEFT$(M$, 3) = "JUL" THEN M = 7

1410 IF LEFT$(M3$, 3) = "AUG" THEN M = 8

1420 IF LEFT$(M$, 3) = "SEP" THEN M = ¢

1440 IF LEFT$(M$, 3) = "NOV" THEN M = 1]
1450 1F LEFT$(M$, 3) = "DEC" THEN M = 12

1460 RETURN

696 3 3 9 3 3 3 3 3 3 3 3 3 3 3 3 3 3 I I I I I I I I I W I I KKK NI NI I I NN N R

* »
*  NAME: WEEK *
#  FUNCTION: SETS UP TABLE OF NAMES OF DAYS *
* CALLED FROM: MAIN ~- MAIN PROGRAM *
#  CALLS: NO OTHER ROUTINES *
* ¥

222222222 222222222222 2222222222222 2222222222222 2322322222222 222220 22222

1470 FOR A = 0 T0 é: READ F$(A): NEXT A
1480 DATA "SUNDAY","MONDAY" ,"TUESDAY" ,"WEDNESDAY" , *THURSDAY" ,"FRIDAY", "SATURDAY"
1490 RETURN

(222 2322222 s 222 s ez st s e sz s a2 2222 22222222

* *
#  NAME: EMISSIONS *
*  FUNCTION: INTERPOLATES LOT EMISSIONS FOR AMBIENT TEMPERATURE *
*  CALLED FROM: MAIN -~ MAIN PROGRAM *
*  CALLS: NO OTHER ROUTINES *
* *

L3222 222222222 22222222 X2 22222222 2222222232222 2222222222222 222 2

1530 TINDX = INT(TEMP / 25) + {: IF TINDX > S THEN TINDX = 5
1540 FOR P =1 TO 3
1550 QCP) = (F(TINDX, P) + (FC(TINDX + 1, P) - F(TINDX, P))
* (TEMP / 25 - INT(TEMP / 25))) * TF 1560 NEXT P
1570 GC4) = E(4) / HF % TF » 1000: Q(5) = E(5) / HF * TF * 1000
1575 FOR I =1 70 5: QCI) = QCI) / &60: NEXT
1576 FOR A =1 T0 S: TE(A) = TE(A) + Q(A)Y: NEXT A
1580 RETURN
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* *
®  NAME: INPUT *
#  FUNCTION: INPUT OF METEROLOGY AND DATE FROM KEYBOARD #
#  CALLED FROM: MAIN -- MAIN PROGRAM *
#  (ALLS: CONDITIONALLY CALLS THE FILE INPUT VERSION OF THIS *
* ROUTINE *
» *

L 2222222222222 2222222222222 22222222 22222222 2222222222222 22222 2222222

1590 CLS :1F BATS = "R® THEN 2000

1591 LOCATE S5, 10: INPUT °YEAR = "; YR$: IF 26 > 0 THEN RETURI:
1592 LOCATE 7, 10: INPUT "MONTH = "; M

1593 GOSUB 15000: GOSUB 1337: 1F 20 > 0 THEN RETURN

1594 IF M = 13 THEN GOTO 1592: REM CHECK MONTH 1S IN BOUNDS

1595 LOCATE 9, 10: INPUT "DAY OF MONTH = "; FC: IF 2@ > 0 THEN RETURN
1600 DA = K

1610 LOCATE 11, 10: INPUT °HOUR OF DAY (1-24) *; HR: IF 2Q > 0 THEN RETURN

1620 LOCATE 13, 10: INPUT “"TEMPERATURE (DEG F) *; TEMP: IF 2Q@ > 0 THEN RETURN

1622 1F TEMP > 100 THEN TEMP = 100

1624 IF TEMP < O THEN TEMP = 0

1630 LOCATE 15, 10: INPUT "WIND SPEED (M/S)
THEN WS = 1

1631 1F 2@ > 0 THEN RETURN

1635 LOCATE 17, 10: INPUT "WIND DIRECTION (DEG N) i W

1636 IF 20 > 0 THEN RETURN

1640 LOCATE 19, 10: INPUT *P/G CLASS (2-5) "; PG: IF 2@ > 0 THEN RETURN

1650 CLS

1660 2@ = 0

1664 PRINT "1.YEAR = "; YR$ 1665 PRINT "2.MONTH = *; M$

1670 PRINT "3.DAY OF MONTH = *; FC

"; WS: U=WS: IFV (1

1675 PRINT *4.HOUR OF DAY = "; HR
1680 PRINT °S.TEMPERATURE = "; TEMP
1685 PRINT ®4.WIND SPEED =" S

1690 PRINT *7.DIRECTION =
1695 PRINT *8.PG CLASS = °;
1699 XF = FRE(0)

1700 INPUT "ARE THESE CORRECT (Y OR N)*; AN$

1701 1F PG < 2 THEN PG = 2

1702 IF PG > 5 THEN PG = 5

1703 IF AN$ <> "N* THEN RETURN

1704 20 = 20 + 1

1705 INPUT °CHANGE WHICH VALUE®; AN

1706 CLS ,

1710 ON AN GOSUB 1591, 1592, 1595, 1610, 1620, 1830, 1635, 1640
1711 20 = 0

1715 GOTO 1650

1)
H")
HE "

PG
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*

NAME : bUTY *
FUNCTION: CALCULATE THE CORRECT TEMPORAL FACTOR *
CALLED FROM: MAIN -- MAIN PROGRAM *
CALLS: NO OTHER ROUTINES ]

*

*
*
*
*
*
*
*

1800
1810
1820
1830

R %

o ok ok ok kK

o* 3% %%

2000
2010
2020
2030
20490
2050
2060
2070

2080
20%0
2100
2110
2120

122222322222 22222X222 2222222222 222222 2282 2222222 2222222222223 2222222232223

MA(M1) * WiCW1) » DZ(DT)
TF = TF / 10000
TF = TF #® HACHL + 1)

RETURN

TF

1222222222222 22222 2222222222222 2 222 2222222222222 2322222323222 23

*
NAME : WEATHER *
FUNCTION: FILE VERSION OF INPUT ROUTINE *
CALLED FROM: INPUT -- SUBROUTINT *
CALLS: NO OTHER ROUTINES *

*

*

23X L 2222 RXSS SRR 2 2222223222222 222 X2 222222 222222222222 22222

IF EOF<&) THEN 16000

INPUT #6, ENP$

YR$ = MID$CENPS, 1, 4): YR = VAL(YR$)
= MID$(ENP$, S, 3): GOSUB 1337

FC = VAL(MIDSCENPS, 8, 2))
= UALCMIDS(ENPS, 10, 2))

TEMP = VAL(MIDS(ENPS$, 12, 3))

WS = VAL(MIDS$(ENP$, 15, 2)) * .514668

W = (VALCMIDS(ENPS, 17, 2)) % 10)
PG = VAL(RIGHT$(ENP$, 1))

IF WS ¢ 1 THEN 2000

IF PG < 3 THEN PG = 3

RETURN
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*
®#  NAME: DISPERSION

#  FUNCTION: CONTROL LOOP FOR ALL DISPERSION CALCULATIONS
#  CALLED FROM: MAIN -- MAIN PROGRAM

*  CALLS: DRAW, ROTATE, GAUSS, LINES, CONC, PRINT

#*
*

w %k ok Xk ok %k

B389 36 36 36 36 96 30 3 3 3 38 3 3 3 36 36 3t 36 3 36 I 3¢ 3 Je 3 I8 3 3 3 3 3 ¢ I I 3 3 3 36 I 009 I I 30 3 J I 3 0 U 0 3 39 369 I U N I I W W W ¢ NN

VAL(INS(18))
VAL CIN$<20))
VAL (IN$(22))
VAL (IN$(24))

2600 XQ(1)
2610 XG(2)

VALCINSC17)): YQ(T)
VALCINSC(19)): YQ(2)
2620 XQ(4 VALCIN$(21)): YQ(4)
2630 XQ¢3) VALC(INS$(23)): YQ(3)
2540 IF PG > S THEN PG = S

2650 IF PG ( 2 THEN PG = 2

2690 GOSUB 4500: REM DRAW SOURCE
2695 RX = XR: RY = YR

csvu XF = FREC(O)

mHun

2705 GOSUB 3700: REM ROTATE/TRANSLATE
2710 GOSUB 14270

2764 GOSUB 14045: REM GET CONCENTRATION
2765 GOSUB 12000: REM PRINT RESULTS
2766 XF = FRE(0)

2767 RETURN

BRERE RN R RE AR R R RN R A R IR RN AR AR RN RN R RN AR RN TR E R R R AN R R RN AR R AR TR AR RN A RRR RN AR
* *
*  NAME: GAUSSTABLE *
*#  FUNCTION: CALCULATE THE GAUSSIAN PLUME TABLE *
¥  CALLED FROM: MAIN -- MAIN PROGRAM *
*  CALLS: NO OTHER ROUTINES *
* x

1 2222212222222 2222222222222 222 2222222828222 2322222222222 3222222222222 8

2840 FOR 1 = 0 TO 40
2850 ND(I) = EXP(-.005 * I * I)

2860 NEXT 1

2870 RETURN

R RN AR RN R R RN N R R RN R RN R RN RFE R RN A R RN R NNRERFHNNNE RN NN
* *
*  NAME: NORMAL *
#  FUNCTION: CALCULATE THE NORMAL DIST CURVE *
#  CALLED FROM: MAIN -~ MAIN PROGRAM *
#  CALLS: NO OTHER ROUTINES *
* *

(2122222 2222222222322 2222322333223 2222222222222 2222222322222 2322223222222 222"

2890 IF ABS(X) > 4 THEN FX = 0: GOTO 2950
2900 X = ABS(X) % 10

2910 IX = INT(X)

2920 DX = (X - IX)

2930 FA = NDC(IX) - NDCIX + 1)
2940 FX = ND(IX)~ FA #* DX
2550 RETURN
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* *
#  NAME: SIGMATABLE *
#  FUNCTION: READS IN SIGMA TABLE INFORMATION FROM FILE *
¥ CALLED FROM: MAIN -- MAIN PROGRAM *
#  CALLS: NO OTHER ROUTINES ¥
* *

(2222 2222222 R 22222222 222222222222 2222222222322 223232222232X2222323 3

2960 OPEN "SIGMA" FOR INPUT AS #2

2980 FOR J =0 T0 3

2990 FOR I = 0 TO 100

3000 INPUT #2, A$, B$: 2T<(I, J) = VAL(A$): YT(1, J) = VAL(BS)
3010 NEXT 1

3020 NEXT J

3040 CLOSE #2

3045 RETURN

A AE RN NN E IR E RN KA NN AT S H NI I NI RN NI MM R TN NN NRN
* *
* NAME ; sSIGMA *
* FUNCTION: INTERPOLATION FOR SIGMAS *
* CALLED FROM: DISPERSION -- DISPERSION SUBROUTINE *
* CALLS: NO OTHER ROUTINES *
* *

3 3 3 36 36 3 3 3 3 36 3 3 3 3 3 3 3 3 3% 3 3 3 J 3 3 I I 3 3 I I I 3 I I 3 I I I I 3 I I I I3 I I I I I I I I I I I KK I KK AWK N

3060 X = ABS(X)

3070 IF X > 9999 THEN X = 9999

3075 P2 = PG - 2:X=X+100%20/27¢1,P2)
3080 IX = INT(X * .01)

3090 DX = X * .01 - IX

3100 D2 = 2T(IX + 1, P2) - ZTCIX, P2)
3110 DY = YTCIX + 1, P2) - YTCIX, P2)
3120 SZ = ZT(IX, P2) + DZ * DX

3130 SY = YTC(IX, P2) + DY * DX

3140 RETURN
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# ]
®  NAME: ROTATE *
#  FUNCTION: CALCULATE AND ROTATE COORDINATES SO WIND IS OUT OF NORTH #
#  CALLED FROM: DISPERSION -- DISPERSION SUBROUTINE *
#  CALLS: NO OTHER ROUTINES *
* *

4360326 36 30 38 08 06 36 36 36 3¢ 6 26 3 36 36 36 36 36 30 3 26 36 36 3 3 26 3¢ 36 36 36 I I b 3¢ 3 I I I B A 3 9 W F A A2 IR WM NN K

3470 X = DP / SY: 6OSUB 2880: C = FX

3700 TH = 3.1415% / 180 # (-W): CO = COS(TH)>: S] = SIN(TH)
3710 C4 = RX % CO + RY # S]: RY = RY ¥ CO - RX % §]: RX = C4
3720 FOR 1 =1 Tu 4

3730 XR<I) = XQC1) = CO + YQ(I) # SI - RX
3740 YRC1) = YQ(1l) # CO - X@(I) = SI - RY
3742 NEXT 1

3745 RX = 0: RY = 0

3750 RETURN

(22 2222222222222 R 22222222322 R 2232222222 X222 22X 22X 22222222 22222222 ]

* *
* NAME : RECEPTOR *
* FUNCTION: IMPUT RECEPTOR FROM FILE *
* CALLED FROM: MAIN -- MAIN PROGRAM *
* CALLS: NO OTHER ROUTINES *
* *

T2 XS 2SS 2 XSS 2 X X222 R 2222222222222 2222222222232 22 24
3904 RR = RR + 1

3905 OPEN *R00®,#2,"RECP.TXT",16

3904 FIELD 2, 8 AS X$, 8 AS Y$

3910 GET #2, RR

3920 XR = VAL(X$): YR = VAL(Y$)

3965 CLOSE W2

3970 RETURN

12222 SRS SEEER X eSS S22 222 22 RS2 R 2222222222222 32222222224

* *
*  NAME: ORAW *
*  FUNCTION: DISPLAY SOURCE *
#  CALLED FROM: DISPERSION -- DISPERSION SUBROUTINE *
*  CALLS: NO OTHER ROUTINES *
* *
BN RTINS R AR R R R RN AR R RERRRRARRNRE

4505 FOR 1 =1 TO 4

4510 XP(1) = X@(1) * SM + X0
4520 IF XP(I) < 0 THEN XP(]) =
4530 IF XP(1)> > 279 THEN XP(1)
4540 YP(I) = YO -~ YQ(1) % SM
4550 1F YP(I) < O THEN YP(]) =
45460 1F YP(1> > 159 THEN YP(I)
4570 NEXT 1

4580 XP(35) = XP(1): YP(3) = YP(1)
4440 RETURN

o

279

o

159
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* *
* NAME : E REPORT *
* FUNCTION: PRINT EMISSION REPORT *
* CALLED FROM: MAIN -- MAIN PROGRAM *
* CaLLS: NO OTHER ROUTINES *
* *

633336 3 36 3 36 3 36 36 3 36 3 3 3 3 3 3 3 3 3 3 3 I R K I I I I K I I I I I I IR R R

5100 XF = FRECO)
5150 FM3(]) = "ocmermroor e e e e e e s —m—ems—se—oo
5155 FM$(13) = "1 EMISSION
REPORT (PARKING LOTS) i f
S5S160 FM$(2) = "
INPUTS H
ouTPUTS "
S170 FM$(11) = "} .
+ LEFT$(M$, 3) ¢ "-" + RIGHTS$(" " + STR$(FC), 2) + "-" ¢ RIGHT$C(YRS, 2)
+ " (" + LEF T$(STR$(HR), 2) + "00"

5180 FM$(12> = " HR.) e

5200 FM$(3) = " {COORDINATES OF SOURCES (M) i (MOBILE
3) ' EMISSION RATES Hi

5210 FM$(4) = *| ORIGIN AT <0 , 0) i

5215 FM$(9) = " l--c---ceccemmrce et e~ ssoss o ne——

5220 FM$(S5) = *iLOT! i SIG PLUME!CARS/!
MIN/ I TEMP I YEAR: GM/SEC .

5230 FM3¢4) = *1 # | X1 YI I X2 Y21 X3 Y31 X4 Y4 2 | HT, | HR
CAR | (F). i co : HC : NOX i SOX : PART "

5250 FM3/8) = "l -c---m-emcm e e o e ms oo me oo lommmmm e mme e

H o o e e = e > = = = " ! -

5260 LPRINT FM$(1): LPRINT FM$(13): LPRINT FM$C(11); FM$(12): LPRINT FM$(1):
LPRINT FM$(2): LPRINT FM$(1): LPRINT FM$(3): LPRINT FM$(4): LPRINT
FM$(8): LPR INT FM$(5): LPRINT FM$(&)

5340 LPRINT FM$(1)

5350 XF = FRE(0)

5355 RETURN
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%* *
*  NAME: REPORT *
%  FUNCTION: PRINT DISPERSION REPORT *
*»  CALLED FROM: DISPERSION -- DISPERSION SUBROUTINE *
*  CALLS: NO OTHER ROUTINES *
* #*
2322222222228 X222 2323223222222 2222222222 222322 X222 22222222223 22222282F 3
5420 XF = FRE(0)
5425 FM$(9) = RIGHT$(" * + STR$(R), 3)
5430 FM$(10) = RIGHTS$(" * + STR$(XQ(1)), 4)
5440 FM$(11) = *,* + RIGHT$(" * + STR$(YQ(1)), 4)
5450 FM$(12) = RIGHT$(" * 4+ STR$(X@(2)), 4) ¢ *,*
5460 FM$<13) = RIGHTS$(" * + STR$(YQ(2)), 4)
5441 FM$(22) = RIGHT$(" * + STR$(XB(4)), 4) + *,°
5442 FM$(23) = RIGHT$(" * 4+ STR$(YQ(4)), &)
5463 FM$(24) = RIGHT$(" "+ STR$(XG(3)), 4) + *,°
5464 FM$(25) = RIGHT$(" * + STR$(YQ(3)), 4)
5470 FM$(14) = LEFT$CIN$C40) + * *, 5
5480 FM$(15) = LEFT$(® * + IN$(38) + * “, 5
5510 FM$(18) = RIGHT$(* * « STR$CINTC(VALCIN$(36))) * TF), 5)
5520 FM$(19) = RIGHT$(" * 4+ STR$(VAL(IN$(35))), 5
5530 FM$(20) = RIGHT$(" * + STR$(TEMP), &)
5540 FM$(21) = RIGHTS$(® * 4+ STR$(VALCIN$(33))), 4
5700 LPRINT "!"; FM$(9); *i"; FM$C10); FMSC(11); *1°; FM$(12); FM$(13);
"1ty FM$(22); FM$(23); *1%; FM$(24); FM$<25); °i"; FM$C1d); *i*; FM8(15);
Tes EMSC 18); *it; FMS(19); "it; FM$(20); *iT; FM$(21); "i*;
5706 XF = FRE(0)
5710 FOR 1 = 1 TO 5: LPRINT USING *##.NH~*~~%; Q(1);:LPRINT *!";: NEXT 1:LPRINT
5720 RETURN
(222 22 2222222222222 RS SRS RS SR E RS2SRSS SRS S L)
* *
¥ NAME: PRINT *
*  FUNCTION: PRINT CONCENTRATIONS ON THE SCREEN *
% CALLED FROM: DISPERSION -- DISPERSION SUBROUTINE ¥
*  CALLS: NO OTHER ROUTINES *
¥* *
J436 3 3 36 3 36 3 3 I 3 I I 6 I I W 36 I I 3 I3 I 66 I K I I I I I I I I I I N T IIAIIN I I IR R E KKK
12020 FOR I = 1 TO S: PCCI) = PCCI) + G # GCI) / WS: PRINT USING "#K . #H**~"";
PCCID; : NEXT I 12030 IF TWR <= | AND HOURN = 0 THEN GOSUB 5420
12040 PRINT
12100 IF X < 1E-09 THEN X = 0

12120 IF X = 0 THEN E$ = °0.00": E1 = 0: GOTO 12170

12130 E1 = LOG(X) / LOG(10)

12140 E2 = E1 - INTC(ED)

12150 E3 = 10 *~ E2 + 005

12160 E$ = LEFTS$(STR$(E3) + * )

12170 E$ = €¢ + "E" + RIGHT$("00" + STR$(INT(E1)), 20

12180 RETURN
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# *
#* NAME : D REPORT *
* FUNCTION: PRINT DISPERSION REPORT *
* CALLED FROM: DISPERSION -~ DISPERSION SUBROUTINE *
* AND MAIN -- MAIN PROGRAM »
* CALLS: NO OTHER ROUTINES *
* *

96 96 36 96 96 6 3 3 3 36 26 3 3¢ 3 38 38 2 3 3 3 3 3 3 3 3 3 W F I I6 B A 3 06 I J F AW I U U I H AP AN F I I3 BN BN BN N RN

13000 X = FRE(D)

13001 IF HOURN >= 1 THEN 13023
13002 HOURN = HOURN + 1

13003 IF TWR > 1 THEN 13023
13004 TWR = TWR + §

13005 ES$ = * "

13007 LPRINT FM$(1)

13008 LPRINT *
TOTAL i*; : FOR A =1 TO 5: LPRINT USING"#8 . 80"~~~ TECA) ; tLPRINT" 1" ;
NEXT A

13010 FM$(2) = *! INPUTS !
! OUTPUT '
13011 FM$(3) = *! DISPERSION
REPORT o
13016 FMB (1) = "o oo oo o o oo e e
13017 GM$(5) = *! O A A T N S T 2 A A ol B
HE ! NOX ! SOX ! PART !*
13018 GM$(1) = "} DATE (HR !W/S!WD !P/G! RECEPTOR b
CONCENTRATION GM/M~3 P

13019 M3(2) = *| : M/SIDEGIA=1! :

13020 LPRINT : LPRINT FM$(i): LPRINT FM$(3): LPRINT FM8{1): LPRINT FM${2):
LPRINT FM$(1): LPRINT GM$(1)
13022 LPRINT GM$(2): LPRINT FM$(1): LPRINT GM$(5)

13023 GM$(3) = *i- + LEFT$(M$, 3> + "-* + RIGHT$(" * + STR$(FC), 2) + *~* +
RIGHT$(YRS, 2> + *i" + LEFT$(STRSCHR)+*  *, 3) + *;* + RIGHI$C"™  * +
STR$(WS ), 3) + *!* + RIGHT$(" * + STR$W), )

13024 GM$(4) = "i" + RIGHT$(" " + STR$(PG), 3) + "!*

13035 J2¢ = RIGHTS$(" * 4+ STR(RR) + ° ", &

13037 YR = INT(YR): XR = INT(XR)

13040 AD$ = RIGHTS$(" * + STR$(XR), 5): AE$ = RIGHTS$(" * + STR$(YR), 5)

13050 GMSCE) = J2% + (" + ADS + "!* ¢ AES ¢ *1F ¢ * 4 v

13051 LPRINT GM$(3);6M$¢4);GM$(4);:FOR 1 = 1 TO 5: X = PC(1)>: LPRINT USING
"NN.NHAAAATPCCD) i LPRINT "i%;: NEXT 1:LPRINT

13071 XF = FRE(0)

T
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13074 GOSUB 14700
13075 FOR A =1 TO 3: PCCA) = 0: NEXT A
13100 CLS

13105 OPEN °"RANDOM® ,#2, “RECP.TXT",16
13106 FIELD 2, 8 AS X$, 8 AS Y$

13107 GET #2, RR + 1

13108 X = VAL(X$): Y = VAL(YS)

(2222222222222 X222 222 222222222222 2222222222222 22222223222 22222 222233

* *
*  NAME: READGAUSS *
#  FUNCTION: READ GAUSSIAN PLUME FILE INTO ARRAY *
#  CALLED FROM: MAIN -- MAIN PROGRAM %
#  CALLS: NO OTHER ROUTINES %*
* ¥

(222X ERE 22222223222 22222222 X222 222222222222 X2222222 2223828222 X 2R )

14000 OPEN “GAUSS® FOR INPUT AS W2

14010 FOR A = 0 TO 40: INPUT #2, A$: CD(A) = VAL(A%): NEXT A
14015 CLOSE #2

14020 RETURN

X222 S 2222 EX SRS RSS2 S22 RSS2 222222 2222222222222 2222 RSS2 222X 2 X

* »
*  NAME: CONC *
#  FUNCTION: COMPUTES NORMALIZED CONCENTRATIONS FROM AREA SOURCE *
*  CALLED FROM: DISPERSION #
#  CAlLLS: NO OTHER ROUTINES *
* *

(2222222222222 22222222222 R s 22 X2 R 22222 2222222222 X2 2222222222822 222222

14045 NL = ¢

14046 G = 0

14050 FOR I = 0 TO NL

14060 X = YL<I): GOSUB 3050

14070 H / SZ: GOSUB 2880: D = FX
14075 IF YL(I> < 0 THEN D = 0

14080 0

14090 FOR J = 0 TO 1§

14100 X = XL¢1, 3 7/ SY

14110 GOSUB 14170: C = ABS(C - FX)
14120 NEXT J

14130 6 =D * C / SZ + 6

14140 NEXT 1

14150 6 = 6 * ,79788 / LT

14160 RETURN

> X

(@]
n
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* *
*  NAME: BGAuUSS *
*#  FUNCT.ON: INTERPOLATES TABLE OF AREAS UNDER GAUSS CURVE *
*  CALLED FROM: DISPERSION *
#  CALLS: NO OTHER ROUTINES *
* *
Iy Ry R R Y R Y Y S 12222

141706 SN = 1}

14180 IF X < 0 THEN SN = -{

14190 X = ABS(X) * 10

14200 IF X > 40 THEN FX = 1: GOTO 14250

14210 IX = INT(X)

14220 DX = (X - IX)

14230 FA = CDC(IX) - CDCIX + 1)
14240 FX = CD(X) - FA # DX

14250 IF SN < 1 THEN FX = | - FX
14260 RETURN

ISR

T
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* *
#  NAME: LINES *
#  FUNCTION: APPROXIMATES AREA SOURCE USING NORMAL LINES *
*  CALLED FROM: DISPERSION *
#  CALLS: NO OTHER ROUTINES *
* *
RN E NN NN RN R NN R R AR RN R R RN R RN RN R I AN AR AR NI AR R AN AR AR AR IR R RN AN AR A AR R ARARR

14270 XR(5) = XR(1): YR(3) = YR(D)

14320 MAX = YR(1)

14330 MI = YR(1)

14340 FOR I = 0 TO 9: NC/C(1) = 0: NEXT

14350 FOR 1 =1 70 4

143460 IF YRC1) > MAX THEN MAX = YR(D)

14370 IF YRCI)> < MI THEN MI = YR(I)

14380 NEXT 1

14390 DY = (MAX - M1) / 10

14400 FOR I =0 70 9

14410 YL(1) = Ml + 1 » DY

14420 NEXT I

14430 FOR 1 =1 70 4

14440 DX = XR(I + 1) - XR<(D)

14450 IF DX = 0 THEN 14480

14440 A = (YR(I + 1) - YR<(I)) / DX

14470 B8 = YRC(I) - A * XR(DD

14480 FOR J =10 TO 9

14490 IF YL(J> > YR(I) AND YL(J) > YR(I + 1) THEN 14350
14500 IF YLCGJ) < YRCIY AND YLC(J)Y < YR({I + 1) THEN 14550
14510 K = 0

14520 IF NCY<(J) <> 0 THEN K =
14530 IF DX = 0 THEN X(L{J, K)
14535 1F A = D0 THEN 14550
14540 XL(J, K) = (YL<J) - B) / At NCAGD
14550 NEXT J

14560 NEXT 1

—

XR¢I): NC¥¢J> = t: GOTO 14550

1

14565 LT = O

14570 FOR I =0 70 %

14590 FOR J = 0 70O 1

14400 XD(J) XL(I, J> # CO - YL(I) # S] + XR
14610 YDCJ) YL<I) # CO + XL(I, J) # SI + YR

14430 XD(J)
14440 YD)
14660 NEXT
14663 LT = LT + ABS(XL(I, 0> - XL(I, 1))
14676 NEXT 1

14475 1F LT = 0 THEN LT = ,00600!

14480 RETURN

XD(J) * SM + X0
-YD(J) % SM + YD

o Mononon
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*
®  NAME: GUTFILE

*#  FUNCTION: PRINT DISPERSION RESULTS TO A HOLD FILE
#  CALLED FROM: D REPORT -- SUBROUTINE

%  CALLS: NO OTHER ROUTINES

*

*

* & W &k & W

AN NI WA W W WM IIIE R I I IN I N KR IIIT K IIII I T I N NI N N NR

14700
14710
14720
14730
14735
14740
14750
14740
14762
14765
14770
14780
14800
14810

“OPEN *RECEPTOR.TXT* AS #1 LEN = 170

‘FIELD #1,7,Tk$(1),7,TR$(2),7TR$(3),7TR$(4),?,TR$(5)
‘FOR A = 1 TO 5: INPUTH1,J1: NEXT A

CLOSE #1

‘FOR A = 1 TO 5:TR(A)=VAL(TR$(A)): NEXT A

‘FOR A = 1 TO 5:TR(A) = TR(A) + PC(A): NEXT A

‘FOR A = 1 TO 5:X = TRCA): GOSUB 12100:TR$¢A) = E$: NEXT A
*OPEN"RECEPTOR.TXT AS #1 LEN 170

*FIELD #1,7,TR$(1),7,TR$(2),7TR$(3),7TR$(4),7,TR$(5)

‘FOR A = 1 TO 5: TA$=TA$+TR$(A): NEXT A

‘PRINT #1 TAs,J!

‘FOR A = 1 TO 5: PRINT TR$(A): NEXT A

‘CLOSE W1

RETURN

3696 36 3 2 36 3 3 3 9 36 9 3 3 36 3 3 36 3t 3 I 3 I 3 3 3 3 3 I I I W I I I NI NI I NN KN NN

W ok Mk ok XK

NAME : CASE

FUNCTION: CONVERT ALL LETTERS TO UPPER CASE
CALLED FROM: MAIN -- MAIN PROGRAM

CAaLLS: NO OTHER ROUTINES

W ok ok ok sk

RN NRNRERT RN ETEREREEREERERELRRRERERREEEEREEFERRRRAERERERR XXX RAARXXRRRRRE

15000 FOR A = 1 TO LEN(M$)
15010 CONVER = ASC(MID$(M$, A, 1))

15020

JF CONVER > 94 THEN CONVER = CONVER - 32

15030 MID$(M$, A, 1) = CHR$(CONVER)
15040 NEXT A
15050 RETURN
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* *
®  NAME: CASE2 *
#  FUNCTION: CONVERT ALL LETTERS TO UPPER CASE *
#  CALLED FROM: MAIN -- MAIN PROGRAM *
#  CALLS: NO OTHER ROUTINES *
* *
T T T r T Y T E E  E Ry Yy Y Y Y I Yy T Y

15070 CONVER = ASC(BATS)

15080 1IF CONVER > 96 THEN CONVER = CONVER - 32
15090 BAT$ = CHR$(CONVER)

15100 RETURN

[ 222222222222 2222232222222 2222222232222 2 22222 22222222232 222222 2222322222222}

* *
*  NAME: END WEATHER *
#  FUNCTION: END PROGRAM WHEN END OF WEATHER FILE 1S REACHED *
#  CALLED FROM: WEATHER -- SUBROUTINE #
*  CALLS: NO OTHER ROUTINES *
* *

3636 3 3 36 3 3 3 3 I 3 3 3 W 3 3 3 3 I 3 3 I I I I I I I KM KWK I W I I I NI I NI NI IR F KKK KR

16000 PRINT"END OF WEATHER FILE..."
16010 END
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Py

AAY

NAME

As

AC

B$

C1

c2

c3

c4
chrsi1d
CHR$2?
CHR$81
Cl

cP

cT

D

D
DY(D1)
D1

D2

D3

TYPE
COUNTER
COUNTER
STRING
REAL
STRING
STRING
REAL
INTEGER
REAL
REAL
REAL
REAL
string
STRING
STRING
REAL
REAL
REAL
INTEGER
REAL
INTEGER
REAL
REAL

REAL
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VARIABLE L1ST
DESCRIPTION
COUNTS OFF PT$ IN SUBSTRINGS OF 8 CHARACTERS EACH
FS¢a) -- COUNTER FOR 7 DAYS OF WEEK
STRING VARIABLE FOR FILE READIN OF SiGMA 2 (TABLE LOOKUP)
SLOPE OF PLUME ENVELOPE
REPLY CHARACTER ENTERED BY USER
STRING VARIABLE FOR FILE READIN OF SIGMA Y (TABLE LOOKUP)
CROSSWIND CONCENTRATION FACTOR
ASSIGNMENT OF LEFT 2 CHARACTERS OF INPUTTED YEAR (CENTURY)
CROSSWIND COORDINATE OF LINE ENDPOINT
CROSSWIND COORDINATE OF LINE ENDPOINT
INTERMEDIATE VALUE USED IN COORDINATE ROTATION
INTERMEDIATE VALUE USED IN COORDINATE ROTATION
control character for prowriter printer (condensed mode)
CONTROL CHARACTER FOR PROWRITER PRINTER LINE LENGTH
CONTROL STRING FOR PROWRITER PRINTER LINE LENGTH
CROSSWIND POINT SPACING INTERVAL FOR INTEGRATION
CROSSWIND POINT DISPLACEMENT FOR INTEGRATION
DOWNWIND INTERCEPT OF PLUME ENVELOPE LINE
ASSIGNMENT OF RIGHT 2 CHARACTERS OF INPUTTED YEAR(100 YRS)
DOWNWIND CONCENTRATION FACTOR
0%¢7) TEMP FACTOR - WEEKDAY (30X ACT = .3 * {0)
DOWNWIND COORDINATE OF LINE ENDPOINT
DOWNWIND COMPONENT OF LINE ENDPOINT

INTERMEDIATE VALUE USED IN COORDINATE ROTATION




NAME

D3

D4

J

J1

K

KF

KG

KH

K1

L

L1

L2

M

M$
MM
M1
ND(I)
NP

P2
PCCD)
PG

Pl
acpP)
QCc(1)

QD(1)

TYPE
REAL
REAL
COUNTER
COUNTER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
REAL
REAL
REAL
INTEGER
STRING
INTEGER
INTEGER
REAL
INTEGER
REAL
REAL
INTEGER
REAL
REAL
REAL

REAL
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VARIABLE LIST

DESCRIPTION

DOWNWIND DISTANCE USED TO COMPUTE SG

INTERMEDIATE VALUE USED IN COCRDINATE ROTATION

P/G CLASS INCREMENTAL INDEX 3 CLASSES (TABLE LOOKUP)
COUNTER

GENERAL COUNTER

Y

ENDPOINT IN SCREEN COORDINATES FOR GRAPHICS
X - ENDPOINT IN SCREEN COORDINATES FOR GRAPHICS

Y

ENDPOINT IN SCREEN COORDINATES FOR GRAPKICS

X

ENDPOINT IN SCREEN COORDINATES FOR GRAPHICS

LINE SOURCE LENGTH

UNCLIPPED LINE SQURCE LENGTH

LENGTH OF CLIPPED LINE SOURCE

ASSIGNED INTEGER VWALUE OF STRING MONTH i.e."january"(14t3)
USER INPUT MONTH STRING

MAi(12) TEMPORAL FACTOR - MONTH (407 ACTIVITY =.4 * 10)
MONTH --REDUNDENT WITH "M*

ND(I) GAUSSIAN EXPONENTIAL VALUE (0O - 1) TABLE LOOKUP
NUMBER OF POINTS IN LINE INTEGRATION

STABILITY INDEX FOR TABLE LOOKUP

POLLUTANT CONCENTRATION FOR SPECIES 1

PASQUILL/GIFFORD STABILITY CLASS

Pl = 3.14159

Q¢5) INTERPOLATED EMISSION RATE -- GM/S (5 POLLUTANTS)
CROSSWIND COMPONENT OF QUEUE ENPOINT

CROSSWIND COMPONENT OF QUEUE ENDPOINT
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yr—

NAME

QF

RCC(D)

RDCI)

RR

S

S6

TE

TF

TH

WA W)

Wi

WS

WS

X$

X2

XR

Y$

Y0

Y1

Y2

YR

YR$

20

TYPE

REAL

REAL

REAL

COUNTER

REAL

REAL

real

INTEGER

REAL

INTEGER

INTEGER

REAL

REAL

STRING

REAL

REAL

STRING

REAL

REAL

REAL

REAL

STRING

REAL

REAL

r"'-'F-—-----'----F--!------I----'* v - - -
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VARIABLE LIST

DESCRIPTION

REDUCED EMISSION RATE FOR CLIPPED LINE

-CROSSWIND COMPONENT OF QUEUE ENDPOINT

DOUNWIND COMPONENT OF QUEUE ENDPOINT

COUNTER FDR RECEPTORS

SLOPE OF LINE SEGMENT

SIGMA Y VALUE USED TO COMPUTE POINT SPACING

TE(S) - TOTAL EMISSIONS - SUM OF "Q" (5 POLLUTANTS)
EQUIVALENT HOURS OF FULL POWER OPERATION

WIND ANGLE IN RADIANS

W/(3) temp factor - monthweek (307 activity = .3 * 10)
WEEK

USER INPUT WIND SPEED

WIND SPEED

READ IN *x* COORD STRING FOR RECEPTOR - 8 CHAR LONG

"X*" COORDINATE OF OTHER LINE SOURCE ENDPOINT

"X" COORDINATE OF RECEPTOR

READ IN *Y" COORD OF RECEPTOR RANDOM ACCESS 8 CHAR LONG
INITIAL PLUME SIGMA Y

*Y* COORDINATE OF RDAD ENDPOINT

*Y® COORDINATE OF OTHER ENDPOINT OF ROAD

*Y" COORDINATE OF RECEPTOR

USER INPUT OF °"YEAR" |

TABULATED SIGMA Y WVALUES ASSIGNED FOR P/G TABLE LOOKUP

INITIAL PLUME SIGMA 2
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NAME

ZQ

2T

TYPE
INTEGER

REAL
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VARIABLE LIST

DESCRIPTION
BOOLEAN CONTROL (0 or 1) IF INPUT ERROR IN DATE, WEATHER

TABULATED SIGMA 2  VALUES ASSIGNED FOR P/G TABLE LOOKUP
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* *
* SPECIAL LINE SOURCE DISPERSION PROGRAM *
* ]

(22222222 2222222222220 2222222422228 2222222222222 2222 2223322332323

10 DIM IN$(84), F(5, 5), M/(12), W/i(5), F1€15), D%(?), H/i(24), FM$(18)
12 DIM ND¢40>, TC(S, S), 2T¢100, 3>, YT(100, 3), @CC1), GDC1), RC(1), ROC1)
15 DIM TE(5), F$¢é), G(5), PC(5), MF$(S), GM$(7)

20 OPEN *AIRFILE.TXT® FOR INPUT AS #!

30 OPEN "TEMPAIRR.TXT* FOR INPUT AS #2

40 OPEN "TEMPAIRG.TXT" FOR INPUT AS #3

50 HOURN = 0

60 INPUT *SCREENING - “S° OR REFINED - ’R’"; BATS

70 GOSUB 15070: IF BATS (> *S* AND BATS (> "R* THEN 60

80 IF BATS = *S° THEN 85 ELSE OPEN "1*, #4, "WEATHER.DAT*
85 LPRINT CHR$(27); CHR$(81)

84 WIDTH "LPT1:*, 132

90 PI = 3.14159: TWR = 1: JI = 0: VA = 0

92 “ ON ERROR GOTO 13000

95 GOSUB 1470

107 FORA =1 T0 5: TECA) = 0: NEXT A

115 GOSUB 2840: ’ SET UP FOR INTERP OF GAUSS CURVE

116 GOSUB 2960: * READ INTERPOLATION TABLE FOR SI1GMAS

119 GOSUB 1590: ’ INPUT TIME AND WEATHER

120 IF HOURN < 1 THEN GOSUB 5150: / SETUP AND PRINT REPORT
124 GOSUB 3900: ‘ INPUT RECEPTOR LOCATION

125 GOSUB 1190: ‘ 2ELLER CONGRUENCE LAW

126 GOTO 1020: ’ READ SOURCE

127 GOSUB 1800: ’ TEMPORAL FACTOR CALCULATION

128 GOSUB 1530: ’ TEMPERATURE INTERPOLATION

129 GOSUB 3700: ‘ THETA CONVERSION FROM RADIAN TO DEGREES
130 GOSUB 13200: ‘ CALCULATE AND PLOT POINTS OF THE RUNWAY
131 GOSUB 12000: ‘ CONVERT NUMBER TO CORRECT FORMAT

132 GOSUB 13400: ’ CALCULATE G(1) THROUGH Q(S)

133 GOSUB 2400: ’ DISPERSION SUBPROGRAM

134 GOTO 124: ’ GET NEXT RUNWAY AND GUEUE
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* ]
#  NAME: F1LEREAD *
#  FUNCTION: READS IN SOURCE DATA FILES ]
#  CALLED FROM: MAIN -- MAIN PROGRAM *
*  CALLS: NO OTHER ROUTINES *
* #*

(1222222222222 2222222223223 22228 22222222 222222 222222222 2232222 2222232232222 %4

1020 R = R + 1

1040 RE = R - 1

1045 IF EOF(1) THEN 13000
1050 INPUT 42, INS

1052 INPUT #3, ON$

1054 K = 1

10SS FOR A = 1 TO LEN(GNS$) STEP 8: INSC(K) = MIDS(GN$, A, 8): K= K ¢+ 1: NEXT A

1056 FOR A = 1 TO LENCINS) STEP 8: INS(K) = MIDS(IN$, A, 8): K=K ¢+ 1: NEXT A

1045 HF = 8740

1070 K = 0: FORT =2 70 1 STEP -1: FOR P = | TO S: K= K + {: F(T, P) =
VALCINS(K)): NEXT P: NEXT T 1080 FOR T =1 70 2: FOR P =1 TO S:
F<T, P) = F(T, P) / &0: NEXT P: NEXT T

1090 FOR A = 11 TO 78: INPUT #1, IN$C(A): NEXT A

1100 FOR K = 1 TO 7: LET D4(K) = VALCINS(K + 30)): NEXT K

1110 FOR K = 1 TO S5: LET WACK) = VAL(INS(K ¢ 37)): NEXT K

1120 FOR K = 1 T0 12: LET M/ACK) = VALCINSC(K + 42)): NEXT K

1130 FOR K =1 70 24: LET HACK) = VALCINS(K + 54)): NEXT K

1142 LET H = VALC(IN$(28))

1151 €1 = VALCIN$(20)): RC(D) = Ci: C2 = VALCIN$(22)): RC(1) = C2

1152 D1 = VALCINS(21)): RD(O) = D1: D2 = VALC(IN$(23)): RD(1) = D2

1156 GD(0) = VALCINS(25)): QD(1) VAL (IN$(27))
1152 QC(0) = VALC(IN$(24)): BCC(1) = VALC(IN$(26))

1160 LN = SQR(((C2 - C1) ~ 2 + (D2 - DY) ~ 2) / 1600)
1165 YO = VALCIN$(29)): 20 = VAL(IN$(30))
1173 PT = VALC(IN$(26))

1174 X = FRECOD)
1175 GOTO 127
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NAME :
FUNCTION:

CALLED FROM:
CALLS:

DAY

USES ZELLER’S CONGRUENCE LAW TO DETERMINE DAY OF WEEK

FROM DATE
MAIN -- MAIN PROGRAM
NO OTHER ROUTINES

- C71 -
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Wk ok ok Wk

(2222222222222 2222322222222 2232222222 22222222222 22 22221222323 2X32X232322 L3

1190
1200
1210
1220
1230
1240
1250

1270
1280
1290
1330

CLS

C = VALCLEFTS$(YR$, 2)): D = VAL(RIGHTS(YR$, 2))

GOSUB 1340

M1 = INT(M): Wi

M=
1F

X =
INT(
4

= DT ¢+ 1}

INT(FC / 7) + |
M-2: IFM {1 THEND =D ~ 1: M
DCOTHEND =99 ¢+ D: C=¢C -1

(INT(2.6 # M -
c
A

.2 ¢

Hi

INT(HR)
M+ 12

.00001) + FC + D + INTCD / 4 + .00001) +

.00001):

/ 4+ ,00001) - (2 *#C)) 1260 Y =X/ 7
BSCY - INTC(Y + ,00001)):
= INT(7 # 2 +

1222222222222 2222282222222 222223 2222223222222 223222222 2222222222222 228

W ok ok Wk ok x

NAME :
FUNCTION:
CALLED FROM:
CALLS:

MONTH

ASSIGNS MONTH INDEX M FOR SUBROUTINE DAY

MAIN ~- MAIN PROGRAM
NO OTHER ROUTINES

W ok ok ok ok Xk

(2222222222222 222X 22222222 X2 222222 2222 X222 2222222222222 2222222222222 2X22]

1337
1340
1350
1340
1370
1380
1390
1400
14190
1420
1430
1440
1450
1440

M= 13
IF LEFT$(MS$,
IF LEFT$(MS$,
IF LEFT$(M$,
IF LEFT$(M$,
IF LEFT$(M$,
IF LEFTS(MS,
IF LEFT$(M$,
IF LEFT$(M$,
IF LEFT$(Ms,
IF LEFT$(Ms$,
IF LEFT$(M$,
IF LEFT$(MS,
RETURN

3
3
3
3)
3)
k)
3
3)
J
3
X))
3)

wonon NN

.JMI
"FEB"
IMRI
"APR"
.m\(l
'Jml
"JUuL"
"AUG"
*SEP"
*ocT"
-NW!
“DEC"

THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN

ITXTIIIXITIXITIIIXX

[N N | O (N O (I T A |

CONOUNHWN -
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* *
* NAME : WEEK *
# FUNCTION: SETS UP TABLE OF NAMES OF DAYS #*
* CALLED FROM: MAIN -- MAIN PROGRAM *
#* CALLS: NO OTHER ROUTINES *
# ¥

(2222222 222222222 22222222222 22222 2222222222z 2 2222222222222 2223233 233

1470 FOR A = 0 TO 6: READ F$¢A): NEXT A
1480 DATA *SUNDAY","MONDAY","TUESDAY" ,"WEDNESDAY", " THURSDAY","FRIDAY",
"SATURDAY" 1490 RETURN

[ X2 2R 22222 2222222222222 R 222222z iz sz T22223222322 2

* #
*  NAME: EMISSIONS *
#  FUNCTION: PUTS EMISSIONS INTO ARRAY *
#  CALLED FROM: MAIN -- MAIN PROGRAM *
#  CALLS: NO OTHER ROUTINES *
# *
R Yy Ty Yy Y Yy Ty T e R s iy

1530 FOR P =1 T0 S: Q(P) = F(1, P) * TF: NEXT P: RETURN
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* *
# NAME : INPUT *
* FUNCTION: INPUT OF METERCLOGY AND DATE FROM KEYBOARD *
* CALLED FROM: MAIN -- MAIN PROGRAM »
* CALLS: CONDITIONALLY CALLS THE FILE INPUT VERSION OF THIS *
* ROUTINE *
» *
FU NN NN N I NI T T I 0006 0 000600060090 00 36000 96 06 06 06 36 0 06 06 20 36 96 06 0 3006 U0 060608 2 0030 36 0 06 06 0 3 06 36

1590 1F BAT$ = *R" THEN 2000
1592 CLS : LOCATE 3, 10: INPUT °YEAR = "5 YR$: IF
RETURN 1593 LOCATE 5, 10: INPUT "MONTH = "; Ms
1594 60SUB 15000: GOSUB $1337: JF 20 > 0 THEN RETURN
1595 IF M = 13 THEN 1593: / CHECK MONTH ]S IN BOUNDS
1594 LOCATE 7, 10: INPUT "DAY DF MONTH = *; FC: IF 2G > 0 THEN RETURN
1610 LOCATE 11, 10: INPUT "HOUR OF DAY (1~24) = "; HR: IF 208 > 0O
THEN RETURN
1630 LOCATE 13, 10: INPUT "WIND SPEED (M/S) = *; WS: U=US:IF V ¢ 1
THEN ¥ = 1
16431 IF 2Q > 0 THEN RETURN
1635 LOCATE 1S5, 10: INPUT "WIND DIRECTION (DEG N) = "; W: IF 20 > 0

2@ > 0 THEN

THEN RETURN 1640 LOCATE 17, 10: INPUT ®"P/G CLASS (2-95) = *; PG:
IF 2Q > 0 THEN RETURN 1641 IF PG > 5 THEN GOTO 1640

1450 CLS

1460 20 = 0

1445 PRINT "1.YEAR = *; YRS
1670 PRINT "2.MONTH = *; M$
H

1675 PRINT "3.DAY OF MONTH = *; FC
1678 1F HR > 24 THEN HR = 24
1680 PRINT "4.HOUR OF DAY = *; HR

1685 PRINT "5,WIND SPEED = " ;WS

1490 PRINT *"4.DIRECTION = *; W

1495 PRINT "7.PG CLASS = "; PG

1700 INPUT "ARE THESE CORRECT (Y OR N)"; AN$
1701 IF PG < 2 THEN PG = 2

1703 IF AN$ = "Y®" THEN RETURN

1704 20 = 2Q + 1

1705 INPUT *CHANGE WHICH VALUE"; AN

1706 CLS

1710 ON AN GOSUB 1592, 1593, 1594, 1610, 1430, 1635, 1640
1711 z2@ =10

1715 GOTO 1450

S0 6 36 3 3 3 3% I 36 3 3 3t 3 I 3 3 It 3 I 3 3 3 3 I I 3 I I I I I I I I I I I I I I I I, W I I T I I KKK XK

* *
#  NAME: DUTY »
* FUNCTION: CALCULATE THE CORRECT TEMPORAL FACTOR *
» CALLED FROM: MAIN -- MAIN PROGRAM *
* CALLS: NO OTHEF ROUTINES *
# *

363636 36 38 3 36 36 3 3 36 36 36 36 3 36 36 36 3 36 3 6 30 0 36 36 3 36 3 36 38 3 36 3 3 3 36 36 3t 36 36 9 36 3 3 U 3 98 Je 3 6 U6 I I 3 6 3 63 36 I 36 3 3 3 3 I3 I I XX R K

1800 TF = MA(MI) # WAW1) * D/(DT): TF = TF * H/A(HI+1): RETURN
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% 9% % #

W ok M ok Kk ok

%% %%

2000
2010
2015
2020
2030
2040
2030
2060
2070
2080
2090
2100
2120

3 % % %

ok Wk

3 % 3% %

2600
2620
2705
2740
2750
2760

NAME : DISPERSION

- 74 -
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NAME : WEATHER

FUNCTION: FILE VERSION OF INPUT SUBROUTINE
CALLED FROM: INPUT -- SUBROUTINE

CALLS: NO OTHER ROUTINES

L0 B BE BN B

36 36 3 36 36 3 3 3 3t 3 3 3 I W 9 3 I I I I % I I I I W I I I K 3 I I W KKK I NI I I NI N RN

IF EOF(4) THEN 16000

INPUT %6, ENP$

IF ENP$="* THEN GOTO 2000

YR$ = MIDSCENP$, 1, 4): YR = VAL(YRS)
M$ = MID$CENP$, 5, 3): GOSUB 1337

FC = VAL(MIDS$(ENPS$, 8, 2))

HR = VAL(MID$(ENP$, 10, 2))

TEMP = VAL(MID$(ENP$, 12, 3))

WS = VAL(MID${ENP$, 15, 2)) * .514648
W = VAL(MID$(ENP$, 17, 3))

PG = VAL(RIGHT$(ENPS, 1))

U=WS:IF WS<1 THEN V=1

RETURN

963 36 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3t 3 3 3 33 W I W KK B I I UK NN W KKK R R RN

FUNCTION: CONTROL LOOP FOR ALL DISPERSION CALCULATIONS
CALLED FROM: MAIN -- MAIN PROGRAM
CALLS: DRAW, DUTY, ROTATE, LENGTH, DELTA, CONC, PRINT

x ok ok W kK

(222X XES SR 222222222222 RSS2 2222222222222 2222222222222 22222 ]

GOSUB 4510
RX = XR: RY = YR

60suB 3700

IF PG > S THEN PG = 5

IF PG < 2 THEN PG = 2

GOSUB 2768: GOSUB 3440: GOSUB 3550: GOSUB 12000: RETURN

no

e e
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* %
® NAME: CLIP *
#  FUNCTION: CLIPS LINE SEGMENT FOR FASTER COMPUTATION *
% CALLED FROM: DISPERSION -- DISPERSION SUBROUTINE ]
*  CALLS: LENGTH, ENVELOPE, PREPAIR, SIGMA »
* »
NN RN H NN NI SN NN RN RN RN AR R R RN RN AR R R R R AR R AR RN AAR AR ARR N

2768 1F C1 > C2 THEN DU = C2: C2 = C1: Cy = DU: DU = D2: D2 = D1: D! = DU
2772 GOSUB 3340: LY = L

2774 GOSUB 3740

2778 IF Y1 > 0 AND X1 > C1 AND X1 < C2 AND Y2 > 0 THEN CI
2782 1F Y1 > 0 AND X2 > C1 AND X2 ¢ C2 AND Y2 > 0 THEN C2
2786 GOSUB 3340: L2 = L

2788 QF = L2 / L1

2790 1F (D1 + D2) < ABS((C! + C2) # AC) THEN DS = -2: GOTO 2810
2792 IF QF = 0 THEN DS = -2: GOTO 2818

2800 GOSUB 3340: GOSUB 3390: X = DS: GOSUB 3040: SG = SY

X1: Dt
X2: D2

Yi
Y2

2810 RETURN

T Yy R Ry Ry I 2 T
* ]
= NAME: GAUSSTABLE *
#  FUNCTION: CALCULATE THE GAUSSIAN PLUME TABLE *
* CALLED FROM: MAIN -- MAIN PROGRAM *
*  CALLS: NO CTHER ROUTINES *
* *

REFXABXXRRRERXRRRRERXRRET R XTI I T I 6T 3365 3 55963360 33 0 9693 3 3 3 3 396 33 3 3 39 3 3 % 3% 3 33 % %%

2840 FOR I = 0 70O 40: NDCI) = EXP(-.005 # ! # ]): NEXT 1: RETURN

122222222222 XXX 222 S22 XXSRESSSSSR2 2RSS SRS RSS2 2RSSR SR S

#* *
*  NAME: NORMAL *
*  FUNCTION: CALCULATE THE NORMAL DIST CURVE *
*  CALLED FROM: MAIN -- MAIN PROGRAM ¥
*»  CALLS: NO OTHER ROUTINES *
»* *
22 2222 XX ZR 222 EEZ S E X SR RS X2 RS 22 RS S S R Z S 2SR S

2890 IF ABS(X) > 4 THEN FX = 0: GOTO 2950
2900 X = ABS(X) #* 10

2910 IX = INT(X)
2920 DX = (X - IX)
2930 FA = ND(IX) - ND(IX + 1)

2940 FX = ND(IX)~ FA % DX
2950 RETURN
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* *
* NAME : SIGMATABLE *
* FUNCTION: READS IN THE SIGMA TABLE INFORMATION FROM FILE *
* CALLED FROM: MAIN -- MAIN PROGRAM *
* CALLS: NO OTHER ROUTINES *
* *
Y I I LI i LR e R R s e e R iR I a R IR ITITITIIIIIYIIIII MM
2960 OPEN "SIGMA" FOR INPUT AS #4
2980 FOR J =0 70 3
2990 FOR I = 0 TO 100
3000 INPUT #4, A, B$: Z2T7<(1l, J) = VAL(ASY: YT(I, J) = VAL(B%)
3010 NEXT I
3020 NEXT J
3030 CLOSE %4
3040 RETURN

HRRERTHAERESREEARRAREREERESERERERFERRBREFREREERRERXRETERRARRERRERRT RN R TN ER

ok K ok ok Xk

*
NAME : SIGMA *
FUNCTION: INTERPOLATION FOR SIGMAS *
CALLED FROM: DISPERSION -- DISPERSION SUBROUTINE *
CALLS: NO OTHER ROUTINES *
*

L2222 2R 22 R R 22 X222 2R SR RS2 SRR 2222222222222 2222222222222 23232 2

3060 IF X ) 9999 THEN X = 9999
3070 X = ABSOO
3075 P2 = PG - 2
3080 IX = INT(X » ,01)
3090 DX = X ¥ .01 - IX
3100 D2 = 2T(IX + 1, P2) ~ 2TCIX, P2)
3110 DY = YT(IX + 1, P2) - YT(IX, P2)
3120 S2 = 2T(IX, P2) + DZ % DX: IF S2 > 5 * 20 THEN SR = 20 / SZ:

S2 = 52 + SR % SR * ,5: GOTO 3130 3125 SZ = SQR(SZ % SZ + 20 * 20)
3130 SY = YT(IX, P2) + DY » DX: IF SY > 5 % YO THEN SR = Y0 / SY:

SY = SY + .5 % SR » SR: GOTO 3140 3135 SY = SQR(SY * SY + Y0 * YO}
3140 RETURN
636 9 36 3 3 3 36 36 3 3 3 3 3 36 3 3 3t 3 I 3 3 I 3 I I I I I W I I I I I I M I I KL W IR I W EFEWEW KRR KR
#* : *
*  NAME: LENGTH x
*  FUNCTION: CALCULATE LENGTH FROM COORDINATES *
*  CALLED FROM: DISPERSION -- DISPERSION SUBROUTINE *
*  CALLS: NO OTHER ROUTINES *
* *

L2222 2222222222222 22222222 2222222222222 222232222223 2222322323222 222 s d

3340 DX = C2 - C1: IF DX
3350 DY = D2 - D1: IF DY

0 THEN DX
0 THEN DY

.000001
.000001

3340 S = DY / DX
3370 L = SGR(DX # DX + DY # DY)
RETURN

3380

p

. R R R e
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4 [ 3222 Yy Y22 2222222232232 3222322222232 822X 222 22222222222 2222222222222 22233

* *
* NAME : PREPAIR *
* FUNCTION: CLIP aAND SCREEN SPEClAL LINE SOURCE *
* CALLED FROM: DISPERSION -- DISPERSION SUBROUTINE *
* CALLS: NO OTHER ROUTINES *
* *
s ER NN AE R NN RN NN NN RN RN AR RN ER LR R RN RN BN R RN MR R NERERARREARAR AR N R

! 3390 D3 = D1 + (RX - C1) » S
3400 IF D1 < RY AND D2 < RY THEN DS = -2: GOTO 3440
3410 IF RX »= C1 AND RX <= C2 THEN DS = D3 - RY: GOTO 3440
3420 IF ABS(RX - C1) <= ABS(RX - C2) AND D1 >= RY THEN DS = D1 - RY: GOTO 3440
3430 DS = D2 - RY
3440 1IF Ci > C2 THEN DS = -2

3450 RETURN

BN RN NN RN RN NN E RN NN R AR RE N ANEN R AR AR NN AR AR R RN AR AR RAARRR
* *
*  NAME: DELTA *
#  FUNCTION: BREAK LINE INTO POINTS *
#  CALLED FROM: DISPERSION -- DISPERSION SUBROUTINE *
#  CALLS: NO OTHER ROUTINES *
* *

I X222 2222222222223 22232222222 2228 X222 2222222222222 2222222222222 2222222

3440 NP = ABS(C2 - C1)

3470 IF NP < ABS(D2 - D) THEN NP = ABS(D2 - DI)
3480 IF SG = 0 THEN NP = {: GOTO 3520

3490 NP = INT(NP / SG + .5)#2

3500 IF NP < 1 THEN NP = |

3510 IF NP > 200 THEN NP = 200

3520 ClI = (C2 - Ci1) / NP

3530 DI = (D2 - Dt) / NP

3540 RETURN
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»*
*
»*
*
*
%*
»

3550
3560
3570
3580
3590
3400
3610
3615
3620

3630
3640
3450
3640
3670
3680

NAME : CONC
FUNCTION:
CALLED FROM:
CALLS:

{ 0 THEN GOT0 3480
f - .93 % Cl - RX
f - .5 %Dl -RY

X = DP: GOSUB 3040

H / SZ: GOSUB 28%0: D
CP / SY: (GOSUB 2890:
D*C/SY/S2+6
NEXT 1

6G=06=%QF / Pl / NP
RETURN

@ X X
nnn

c

CALCULATE CONCENTRATION
DISPERSION -- DISPERSION SUBROUTINE
ND OTHER ROUTINES

FX
FX

L B S IR B S 4

23636 3 3 3 6 3 3 3 3 3 I 3 3 3 3 I I W I I I I U I I I I AW I I I I I I K I I I I K KN R
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#* #*
* NAME : ROTATE #*
* FUNCTION: CALCULATE AND ROTATE COORDINATES SO WIND 1S OUT OF NORTH =
* CALLED FROM: DISPERSION -- DISPERSION SUBROUTINE *

q * CALLS: NO OTHER ROUTINES *
* %*

303608 36 6 36 3 36 36 36 36 ¢ 3 3 3 3 36 3 3 3 36 36 30 36 36 36 36 36 38 36 36 36 36 36 3 34 36 3436 36 30 96 36 396 30 36 36 36 3 3 36 3¢ 36 38 30 06 96 96 36 96 3 3 3 3 06 3 3 3 3 % 3 B 9 I ¥

r 3700 TH = P1 / 180 * (-W): CO = COSCTH): SI = SINCTH)

. 3701 RX = XR: RY = YR

‘ 3710 C3 =C1 # CO + D! % S1: DI = D1 % CO - Cl # SI; C1 = C3

‘ 3720 C4 = C2 * CO + D2 % SI: D2 =D2 % CO - C2 # SI: C2 = C4
3730 C4 = RX # CO ¢ RY # SI: RY = RY # CO - RX * SI: RX = C4
3740 C1 = C1 - RX: €2 = C2 - RX: D1 = D! - RY: D2 = D2 ~ RY: RX = 0: RY = 0
3750 RETURN

3696 3 38 3 3 9 36 3 3 3 3 3 3 I 3 3 I 3 3 3t 3 I I I I I I I I I I I3 I KNI I I I I I I I T KN K KRR

g

* *
i »  NAME: ENVELOPE *
; *  FUNCTION: GET PLUME ENVELOPE *
s *  CALLED FROM: DISPERSION -- DISPERSION SUBROUTINE *
*  CALLS: NO OTHER ROUTINES *
* *

3636 36 3 3 3 3 3 3 3 3 3o 3 2 3 3 I 3 3 3t 3 3 3 I I 3 3 I 3 I 3 3 3 I 96 I I F I I I I I I I I I NI I W I KK I IR N R

3740 AC = 1.5: IF PG = 3 THEN AC = 2
3770 IF PG = 4 THEN AC = 3
3780 IF PG = 5 THEN AC = 4
3790 CT = D1 - § # Ci
3800 IF AC = -5 THEN X1 = Ci: Y1 = Di: GOTO 3820
‘ 3810 X1 = -CT / (AC + S): Y1 = -AC * XI
1 3815 IF X1 > 0 OR Y! ¢ O THEN X! = Cl: YI = D!
3820 IF S = AC THEN X2 = C2: Y2 = D2: GOTO 3840

3830 X2 = €T / (AC - S): Y2 = AC » X2
3835 IF X2 < 0 OR Y2 ¢ 0 THEN X2 = C2: Y2 = D2
3840 RETURN

————tn e ) o e

we
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3636063 369636 38 96 06 30 36 36 3 38 36 98 38 9636 36 06 36 36 96 3 90 36 36 36 96 96 36 966 36 96 36 36 38 36 36 38 36 36 96 38 06 96 38 36 96 3 96 96 98 96 06 36 36 96 6 36 06 6 36 06 6 96 96 6 36 96 9 3 % % %
#* *
* NAME ¢ E~-REPORT ]
* FUNCTION: PRINT EMISSION REPORT *
* CALLED FROM: MAIN -- MAIN PROGRAM *
e * CALLS: NO OTHER ROUTINES *
* L
\ 66060636 36 96 20 30 36 9636 36 0606 36 06 36 6 06 00 6 36 06 6 36 06 06 36 06 36 36 96 36 36 30 3006 36 06 06 36 3 36 96 36 36 96 06 3 96 06 6 96 96 36 36 98 00 3 36 06 98 30 08 06 36 90 06 36 96 6 % 96 % 3 % % ¥
5150 FM3(1) = " |—--m-—mmmre e -
3155 FM$¢10) = | EMISS
I0ON REPORT e
5160 FM$(2) = "} INPUTS
H OUTPUTS Hae
5170 FM$(11) = *| .

5180

5200

5210

5215

5220

5230

5240
5250

5240

5350

53951
5355

+ LEFT$(M$, 3) ¢ "-" ¢ RIGHT$("* * + STR$(FC), 2) + *"-" + RIGHT$(YR$, 2)
+ " (" + LEFT$(STR$(HR), 2) + "00"

FM$(12) = * HR.) H
FM$(3) = *} COORDINATES OF SOURCES (M): INIT1AL ' (AP-42)
' EMISSION RATES 0t
FM$C4) = *| ORIGIN AT <0 , 0) i PARAMETERS(M) i
FM$(9) = " lom—momo oo c o e e
FM$¢(5) = " REC: i SIG IPLUME! SIG (ACFT/! AIRCRAF
T TYPE g GM/SEC !
FM$(&) = "1 # | Xi Y 1 X2 Y2 1Y LV HT. i Z i HR |
FM$(7) = * co : HC i NOX i SOX g PART ot
FM$(B) = ®}----cmmmmmmm e e e fmmerememeseo e
LPRINT FM$(1)>: LPRINT FM$(10): LPRINT FM$(11); FM$(12): LPRINT FM$(9):
LPRINT FM$(2): LPRINT FM$(9) 5290 LPRINT FM$(3): LPRINT FM$(4):
LPRINT FM$(8): LPRINT FM$<(5): LPRINT FM$(&)>; FM$(7): LPRINT FM$(1)
FOR A = 3 TO 12: FM$C(A) = *"": NEXT A
X = FRE(O0)
RETURN
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J6 93 3 36 36 3 3% 2 3 9 3 3 36 e I 36U 3636 3¢ 30 06 3 U 3 96 3¢ 3¢ 3¢ 36 3¢ ¢ I 06 9 U6 I 96 B0 I I 6 I 3 F I I A I AW B UK NK KWW

# *
*  NAME: REPORT *
%  FUNCTION: PRINT DISPERSION REPORT *
%  CALLED FROM: DISPERSION -- DISPERSION SUBROUTINE *
*  CALLS: NO OTHER ROUTINES x
#* *
X222 22222223 22222232232 222222222 2222222222222 X222 2322222222222 222 %3
5420 X = FRE(0)
5425 FM$(9) = RIGHT$(" * 4+ STR$CR), 4)
5430 FM$(10) = RIGHT$(* * + STR$(VAL(IN$(20))), 5
5440 FM$(11) = *,* + RIGHTS$(" * + STR$(VAL(IN$(21))), 5
5450 FM$(12) = RIGHTS$(" * 4+ STR$CVALCIN$(22))), 5) + *,*
5460 FM$(13) = RIGHT$(" "+ STR$(VALCINS(23))), )
5470 FM$(14) = LEFT$CINS$(29) + * ', 5
5480 FM$(15) = LEFT$(IN$(28) + " 5
5490 FM$(16) = LEFT$CINS(30) + * ', 5
5491 T1 = T1 + 1: IF T1 / 2 = INT(T1 / 2) THEN GOTO 5500
5495 IN$(12) = STR$(VALC(IN$(12)) * TF)
5500 FM$(17) = RIGHT$(" e INSCI2), D)
5510 FM$¢18) = RIGHT$(" ' INS(I1), 1)
5620 FOR A = 1 TO 5: TE(A) = TECA) + QCA): NEXT A
5700 LPRINT *!"; FM$(9); "i%; FM$C10); FM$C11); *i"; FM$C12); FM$C13); *i*;
FM$C14); “i%; FMS(IS); *1"; FM$C16); "1"; FM$C17); "i"; FM$(18); "i*;
5710 FOR A = 1 TO S: LPRINT USING *"HN.NH~*** *; B(A); : LPRINT *i";
NEXT A: LPRINT
5720 X = FRE(0)
5730 RETURN

B T
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* *
*  NAME: PRINT *
#  FUNCTION: PRINT CONCENTRATIONS ON THE SCREEN *
#  CALLED FROM: DISPERSION -- DISPERSION SUBROUTINE *
#  CALLS: NO OTHER ROUTINES »
* *

(22222222222 22222 2222222222222 22322 222222222223 22222222222 2222X23222223222%3

12000

12010
12030
12040

FOR 1 =1 T0 S5: PC(I) = PC(I> ¢« G *» Q<1) / V: X = PC(1):
NEXT 1]

PRINT

IF TWR (= 1 THEN GOSUB 5420

RETURN

2222222222222 2222222222222 X228 222222222222 2222223 22222222222 X222222222232323 3

*® %k ok & ok Kk XK

NAME : D-REPORT
FUNCTION: PRINT DISPERSION REPORT
CALLED FROM: DISPERSION -- DISPERSION SUBROUTINE

CALLS: NO OTHER ROUTINES

AND MAIN -- MAIN PROGRAM

W ook W ok W kWl

(2222222222222 222222222222 222X 2222222 2222222222222 X322 2222 833

13000 X = FRECO)

13002
13003
13004
13005
13007
13008

13009
13010

13011

TOTAL &
FOR A =1

FM$(2)
ouTPUT i
FM$(3) : DISPERSION REPORT

HOURN = HOURN + 1

IF TWR > 1 THEN 13023

TWR = TWR + 1
ES$ = " *

LPRINT FM$(1)
LPRINT *

LPRINT

H
TO S: LPRINT USING “"##.#4~~~~ *: TEA);
*s 1+ NEXT A

INPUTS ] ]

M8 (1) = % mm oo oo e e e e e e

HC : NOX i SOX i PART

GM$(1) = *| DATE 1HR 1W/SiWD (P/G! RECEPTOR : i CONCE
NTRATION GM/M*3 V"

GM$(2) = | i IM/SIDEGIA=]! : : :

LPRINT FM$C(1): LPRINT FM$(3): LPRINT FM$(1)>: LPRINT FM$(2):
LPRINT FM$(1): LPRINT GM$(1)

LPRINT GM$(2): LPRINT FM$(1): LPRINT GM$(S)

GM$(3) = "i" + LEFTS$(M$, 3) ¢ “-" + RIGHT$(" * + STR$(FC), 2) + "-" +
RIGHTS(YR$, 2) + "i" 4 LEFTS(STR$(HR)+"* "y 3+ Mt s
MID$(STRS(WS) +" "y 2,3) ¢+ "1*" + RIGHT$(" * ¢+ STR$CW), 3)

PR . M T e




13024
13035
13037
13040
13050
13060
13070

13075
13100
13105
131046
13107
13108
13109
13110

13120
13122
13125
13130

13132
13133
13135
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GM$(4) = "i" + RIGHTS$(" " + STR$(PG), 3) ¢+ "i*

J2% = RIGHTS(* * ¢+ STR$(RR) ¢+ * *, 6)

YR = INT(YR): XR = INT(XR)

AD$ = RIGHTS(" * ¢+ STR$(XR), 5): AE$ = RIGHTS$(* * ¢+ STR$(YR), B
GM$(&) = J2% + " 1" + ADS + """ + AES ¢+ " 1" + " "y nye

LPRINT GM$(3); GM$(4); GMS(4);
FOR X = 1 TO 5: LPRINT USING "##.#H# "~~~ ;3 PC(X); : LPRINT ".*%;
¢+ NEXT X: LPRINT 13074 GOSUB 14700
FGR A =1 TO 5: PC(A) = D: NEXT A
CLS
OPEN "RECP.TXT" AS #4 LEN = 14
FIELD 4, 8 AS X3, 8 AS Y3
GET #44, RR + 1}
X = VAL(X$) ¢t Y = VAL(YS)
IF X = 0 AND Y = 0 THEN 13120
IF EOF(4) THEN GOTO 13120 ELSE CLOSE #1: CLOSE #2: CLOSE #3: CLOSE #4:
OPEN *1"°, #1, "QIRFILE.TXT": OPEN *i", #2, "TEMPAIRR.TXT":
OPEN *I", #3, "TEMP AIRQ.TXT": GOTO 124
CLOSE #4
1F BAT$ = "5" THEN INPUT "INPUT ANOTHER HOUR "; QQ%: ELSE G@s = °*y°*
IF @@$ <> "Y" AND Q@% <> °N" THEN 13122
IF Q@% = "Y" THEN CLS:R = O0:RR = 0:CLOSE #1:CLOSE #2:CLOSE #3:CLOSE #4:
OPEN "1°, #1,"AIRFILE.TXT":0PEN "I", #2,"TEMPAIRR.TXT*:0PEN "I*,
#3,"TEMPAIRQ .TXT"

IF Q@% = "Y® THEN IF BAT$ = "R" THEN GOSUB 1590 ELSE GOSUB 1450
IF Qa% = "Y" THEN GOTC 124
IF Q3% = *"N" THEN CLS : END
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(22222 2222222222 2222322 223232222 222222 22 22l sz sz sy TSIy

*
*  NAME: RUNUWAY

#  FUNCTION: CALCULATE DISPERSION FROM ACCELERATING AIRPLANE
#  CALLED FROM: MAIN -- MAIN PROGRAM

#  CALLS: NO OTHER ROUTINES

#

& ok &k Wk kN

L2 2SS 222222222222 222 2222222222222t 2z Iz YT YR T TLL )

= C2: C2=C1: C1 = DU:

13200 G = 0: NP =359: QI = 0

13210 IF D1 > D2 THEN DU = D2: D2 = D1: DI = DU: DU
QI =1

13220 CI = (C2 - C1> / NP / NP: DI = (D2 - D1) / NP / NP

13240 FOR 1 =0 TONP - 1

13250 CP = C1 ¢+ (1 # 1 -1 +,5) » C]

13260 DP = D1 + (I # 1 - 1 +,5) # DI

13245 CU = CP % CO - DP # SI + XR

13266 DU = DP % CO + CP * SI + YR

13267 DU = YO - DU * SM

13268 CU = CU * SM + X0

13270 IF DP ¢ 0 THEN 13305

13275 X = DP: GOSUB 3040

13280 X = H / S2: GOSUB 28%90: D = FX

13290 X = CP / SY: GOSUB 28%90: C = FX

13300 6 =D *C/ SY / SZ + 6

$13305 IF I = 0 THEN KF = CU: KG = DU

13310 NEXT 1

13320 6 =6/ PI /7 (NP - 1)

13330 RETURN

HHERRRNAE R R AR R R RN AR R NN R R RN R R AR RE LR RN R AR R E AR RR AR RS AR RRRERNRR

*

*  NAME: QUEUESET

#  FUNCTION: SETS UP FOR QUEUE CALCULATION

*  CALLED FROM: MAIN -- MAIN PROGRAM

*  CALLS: NO OTHER ROUTINES

*

LR B B I B

696 36 36 36 96 36 36 3 3 36 3 6 36 3 36 36 36 36 36 36 36 3 3 36 36 36 36 36 36 36 36 36 6 36 36 36 36 3 3 3 36 36 36 3 36 36 36 36 96 36 36 36 36 36 36 6 36 3 36 36 36 36 36 36 3 36 3 3 36 06 3 2 6 3 36 X W

13400
13410
13420

13430

C2 = GC(AIY: D2 = @DCAIY: C1 = RCCAI): DI = RDCQD)

FOR P =1 70 5: Q(P)> = F(2, P) # TF: NEXT P

IN$(20) = STR$(C2): IN$(21) = STR$(D2): IN$(22)

STR$<D1)
RETURN

= STR$(C1): INS$(23) =
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* ]
#  NAME: QUTFILE *
#  FUNCTION: PRINT DISPERSION RESULTS TO A HOLD FILE *
#  CALLED FROM: MAIN -~ MAIN PROGRAM *
®# CALLS: NO OTHER ROUTINES *
* *

(122222222222 22222222 2222222222 2222232222822 2222222222222 223 2222222327222

14700 - OPEN "RECEPTOR" AS #4 LEN=170

14705 “ 1F J1<2 THEN 14740

14720 - FOR A = 1 TO S: INPUT#H4, TR(A): NEXT A

14740 © FOR A =1 TO S:TRCA) = PC(A) + TR(A): NEXT A

14780 ° FOR A =1 TO S: PRINT USING #4, "4k .##"~~~":sTR(A);: NEXT A

14800 - CLOSE #4

14805 © FOR A =1 TO S:TR$(A) = “": NEXT A

14806 * X = FRE <(0)

14810 RETURN

RN NN T NI NN NN IR NN RN ERN R ENRE RN EARERRNERER
* *
* NAME : CASE ¥
* FUNCTION: CONVERT LETTERS TO UPPER CASE *
* CALLED FROM: MAIN -~ MAIN PROGRAM *
* CALLS: NO OTHER ROUTINES *
* *

2222222 X222 X222 222222222228 2222222322222 IL Y T

15000
15010
15020
15030
15040
15050

FORA =170 3

CONVER = ASC(MID$(M$, A, 1))

IF CONVER > 96 THEN CONVER = CONVER - 32
MID$S(M$, A, 1) = CHR$(CONVER)

NEXT A

RETURN

HHHRRRTNRTNERR AR ERERERRERRERRRRERERREEEEE R ERRREREREERREA AR XA RERREERRRERX

* *
*  NAME: CASE2 *
#  FUNCTION: CONVERT LETTERS TO UPPER CASE *
*  CALLED FROM: MAIN -- MAIN PROGRAM *
*  CALLS: NO OTHER ROUTINES *
* *

36363 36 3 30 03 06 3 3 3 36 36 3 06 3 3606 6 36 3 96 3 3 3 696 3 3 3 36 3 36 38 343 3 33 236 363 3634 36 36 3 3 3 36 36 36 36 3 J6 3 3 I 6 3 30 3 36 6 3 3 3 ¢ 3 3 3¢ 3 M X

15070
15080
15090
15100

CONVER = ASC(BATS)

IF CONVER > 96 THEN CONVER = CONVER - 32
BATS = CHR$(CONVER)

RETURN
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* *
* NAME : CASE3 *
* FUNCTION: CONVERT LETTERS TO UPPER CASE *
* CALLED FROM: MAIN -- MAIN PROGRAM *
* CALLS: NO OTHER ROUTINES %
* *

26 96 36 3 3 36 36 36 3t 3 36 3 36 3 3 3 3 I I 3 96 3 % 3 3 I 3 36 T 3 9 I 3 I3 I I I A I I I I AW I I KT IEIA I K KEN AN

15110 CONVER = ASC(ANS)

15120 IF CONVER > 96 THEN CONVER = CONVER - 32
15130 AN$ = CHR$ (CONVER)

15140 RETURN

L2 E2 22222 RS2 2222222222 222X S22 2222222212222 2222222232223 2232222222223

* »
#  NAME: END WEATHER *
#  FUNCTION: END PROGRAM WHEN END OF WEATHER FILE IS REACHED *
#  CALLED FROM: MAIN -- MAIN PROGRAM *
*  CALLS: NO OTHER ROUTINES *
* *

222222222222 2222222222222 d2a2 2222222222222 X2 22222 X2 2222222222222 L

16000 CLOSE: CLS : PRINT"END OF WEATHER FILE.....
14010 END
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100
110
115
116
117
120
121
125
126
127
130
140
150
160
165
170
175
180
181
185
186
187
188
190
200
205
207
201
210
211
212
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REM NI NN AN NIRRT RN RN AR N TR NN %R
REM * #
REM * NAME : weather #
REM * FUNCTION: produces weather file for refined model *
REM % CALLED FROM: this is main program *
REM * CALLS: stabclass, check, output *
REM * #
REM FRAER RN RRAR AN AN NN N AR NN AR RN HNEN N R R RN RN B ANERN RN R RN RNE
REM

DIM ENP$(¢(80), FE$(B)

DIM TC(12), €CSC12)>, DC(12), SA(12), mo$(i2)

PASS = 1: pi = 3.14159: oh = -1
WD$ = "27": REM if first hour is calm assumed wind direction will be W.

FOR 2 = 1 70 12: READ mo$(2>: NEXT 2: REM names of months

DATA “JAN" ,"FEB" ,"MAR" ,"APR" ,"MAY" ,"JUN" ,"JUL" ,"AUG" ,"SEP" ,"0OCT","NOV" ,"DEC"
FOR 2 =1 T0 12: READ TC(Z): NEXT Z: REM daily change in equation of time
DATA -20.4,1.8888,16.264666,14.17241,-.6,-11.931034,-5.53,11.5,20.62,12.43,
-9.965517,-27.8

FOR 2 = 1 TO 12: READ CS(2>: NEXT 2: REM equation of time at start of month
bATA -192, -813,-754,-248,171,145,-213,-376,-12,605,980,671
FOR Z = 1 TO 12: READ DC(2): NEXT 2: REM daily change in solar declination
DaTA .189,.3275,.348,.3506896,.232,.0534482,-.163333,-.3193333,-.3668945,
~.366,-.247931,~.055

FOR 2 = 1 TO 12: READ SA(2): NEXT 2Z: REM solar declination at start of month
DATA -23.04,-17,2,-7.49,4.18,14,54,21.58,23.09,18.0,8.3,-2.57,-14.14,-21.43
FI$ = "WX000A.DAT®

INPUT "LATITUDE OF STATION IN DEGREES (e.g. 39.54) *; 1a

INPUT "LONGITUDE OF STATION IN DEGREES (e.g. 112.4)*; LO

OPEN *"C:" + FI$ FOR INPUT AS #1

IF PASS > 1 THEN 127

OPEN "C:WEATHER1.DAT" FOR OUTPUT AS #2

GOTO 130

OPEN "C:WEATHER1.DAT" FOR APPEND AS #2

REM: IF EOF(1)> THEN GOTO 300

INPUT #1, ENP$: REM read NCS weather data

FE$ = MID$(ENPS, 1, &

IF FE$ = "99998888" THEN GOTO 300: REM end of file

da$ = MID$(ENP$, 10, 2

ws$ = MIDSC(ENP$, 41, 2): ws = VAL(ws$)

yrs "19" + MID$CENPS, &, 2)

wdl$ = MIDS(ENP$, 39, 2): wdl = VAL(wdi$): IF wdl > 0 THEN WD$ = wdi$

REM retain last direction when wind calm (34 is north, 00 is calm)

WD = VAL(WD$): WDR = INTC((WD - .35 + RND(1)) % 10):rem randomize last digit
IF WDR < 0 THEN WDR = WDR + 340

IF WOR > 340 THEN WDR = WDR - 340

WDR$ = RIGHTS$(" * + STR$(WDR)Y, 3)

db$ = MIDS(ENPS, 47, 3): db = VAL(db$)

hrs = MIDS$CENPS, 12, 2): hr = VAL(hr$)

CE$s = MIDSCENPS, 14, 3): CE = 100 * VAL(CES$)

IF CE$ (> "---" THEN CE$ = STR$(CE)

IF CE$ = "---" THEN CE = 99800: CE$ = * .

SC=0

FOR I1 =1 TO 4

SCs = MIDSCENPS, 16 + 11, 1): SC1 = VAL(SCS)
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216
217
218
220
230
240
245
250
255
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300
310
315
320
325
330
340
350
351
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IF 8C$ = "X" THEN SC! = 10

1F SC1 > SC THEN SC = SCI

NEXT 11

IF SC < 4 THEN SC = 4: GOTO 220

1F SC > 6 THEN SC = 10: GOTO 220

IF SC > 3 AND SC ¢ 7 THEN SC = 7

mo = VAL(MID$C(ENP$, 8, 2))

da = VAL(MID$(ENPS, 10, 2))

GOSUB 400: REM stabclass -- compute atmospheric stability class
GOSUB 1000: REM check -- checks for zero values

GOSUB 800: REM output -~ print out weather record for dispersion
x = FRE(x$): REM housecleaning

GOTO 130

CLOSE #1
CLOSE #2

PASS = PASS + |

IF PASS = 2 THEN FI$ = "WX000B.DAT"
IF PASS = 3 THEN FI¢$ = *WX000C.DAT"
IF PASS = 4 THEN FI$ = “"WX000D.DAT"
IF PASS = 5 THEN END

GOTO 120

REM
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REM St i o s i R R NN N RN N RN NN NN TR R R AR RN AN R AR R R REERR
REM # *
REM % NAME : stabclass *
REM % FUNCTION: assigns P/G stability class to hour *
REM # CALLED FROM: main *
REM CALLS: overcast, clouds *
REM = *
REM Sl s m e h i m o h s o o M AN MM N AU NN N AR NN IR R R RN RRN R
REM

Dl = da * TC(mo): REM interpolation of eauation of time for day

CT = CS(mo) ¢ DI: REM add in equation of time value at start of month

LC = (15 # INT(LO / 15) - LO> % 24 / 360: REM longitude correction for time

TA = hr - CT / 3600: REM TA is local apparent time in hours

tr = (12 - TAY / 24 * 360: REM convert time to hour angle

ti = ti # pi / 180: REM convert hour angle to radians

D!l = da * DC<(mo): DCL = SA(mo) + Dl: REM interpolate solar declination

ir = la # pi / 180: REM convert latitude to radians

dr = DCL ¥ py / 18B0: REM convert deciination to radians

AD = (SINCdr) * SINCIr)) + (COSCdr) * COSCir) * COSCti))

REM AD = sin(sun angle)

h = ATNC(AD / SQR(1 - AD # AD)>: REM arcsine function. H=sun angle

h=h # 180 / pi: REM convert sun angle to degrees.

REM: insolation class as a function of sun angle.

IF h <= 0 THEN ins = 0: GOTO 580: REM night

IF h > 0 AND h <= 15 THEN ins =1

IF h > 15 AND h <= 35 THEN ins = 2

IF h > 35 AND h <= 60 THEN ins = 3

IF h > 60 THEN ins = 4

IF SC = 10 THEN GOSUB 1200:rem overcast

IF SC >= 5 AND SC < 10 THEN GOSUB 1250:rem clouds

IF ins = -1 THEN PG = 4: ins = 1: RETURN: REM LOW OVERCAST
REM: Pasquili-Gifford class based on weather, insolation.
IF ins = 4 AND ws ¢ 6 THEN PG = |: RETURN

IF ins = 4 AND ws < 10 AND ws >= & THEN PG = 2: RETURN

IF ins = 4 AND ws >= 10 THEN PG = 3: RETURN

IF ins = 3 AND ws ¢ 2 THEN PG = 1: RETURN
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805
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IF
IF
IF
IF
IF
IF
IF
IF
IF
1F
IF
1F

ins
ins
ins
ins
ins
ins
ins
ins
ins
ins
ins
ins

RETURN
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM

PRINT

REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
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o N

AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
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WS
ws
WS
ws
WS
WS
WS
ws
ws
ws
ws
ws
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{ B8 AND ws = 2 THEN PG = 2: RETURN
>= 8 AND ws ( 12 THEN PG = 3: RETURN
>= 12 THEN PG = 4: RETURN
{ 4 THEN PG = 2: RETURN
>= 4 AND ws ¢ 10 THEN PG = 3: RETURN
>= 10 THEN PG = 4: RETURN
< 4 THEN PG = 3: RETURN
>= 4 THEN PG = 4: RETURN
(= 6 AND SC >= 5 THEN PG = 5: PTTumN
> 4 AND SC >= 5 THEN PG = 4: RETURN
(= 10 AND SC ¢ 5 THEN PG = 5: RETURN
> 10 AND SC < 5 THEN PG = 4: RETURN

(22 ZZZ XX 2RSS RS2SRRSR AR SRR RS RS2 2SS 2SS L X

*
*
*
*
*
*
*

NAME : output

FUNCTION:

writes weather file

CALLED FROM: main
CALLS: missing

#2, yrd; mosimo); da$; hrd; db3%; wss; WDRE,; PGS
GOSUB 1300:rem missing
RETURN

2222222222222 SRS S22 2222222222222 2SS 2223222 XXX E LR

IR 222 XS 222 2SS R2 SRR RS2 222222222222 22222222 SRR 2]

Wk ok Kk Kk

3 3 3 3 3 3 3 3 3 3 3 3 3 9 3 3 3 3 3 3 ¥ 33 W I I I3 W I NN K I IR N NN RN

yr$: GOSUB 1100: yr$ = WS: REM subroutine zero replaces blanks

mo$(mo):

da%$: GOSUB 1100: da%
hré: GOSUB 1100: hrs
dbs: GOSUB 1100: dbs
ws$: GOSUB 1100: ws$
WOR$: GOSUB 1100: WORS

NAME : check

FUNCTION:

checks for zero values

CALLED FROM: main
CALLS: zero

GOSUB 1100: mo$(mo) = W$

"SEEs

Ws

PG$ = RIGHT$(STR$(PG), 1)

PG$: GOSUB 1100: P63 = Ws
RETURN
REM

ws

*
*
*
*
*
*
*

*
*
*
*
*
#*
*
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1085
1084
1087
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1089
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1230
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1235
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1237
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REM 3333500000003 006 3 3 0 3 3 0 3 0 0 00 S B0 B B d B o B o MR MMM MM NNENANRN RN

REM *
REM x NAME : Zero *
REM # FUNCTION: replaces blanks with zeros *
REM = CALLED FROM: main *
REM = CALLS: no other routines *
REM = *
REM %% HRNHHHMHIN TN I3 306090 36963306 90036096 000698 06 06 36 06 96 06 06 0 06 06 36 96 06 36 36 96 26 6 36 6 ¢
REM

FOR I = 1 TO LEN(W$): IF MIDSCW$, I, 1) = " " THEN MID$CWs$, 1, 1) = *0"

NEXT 1

RETURN

REM

REM 6363 I 3K KM, NI NI FE I I I I I I I K I eI I I IR RN HNE KR
REM *= *
REM =x NAME : overcast *
REM * FUNCTION: adjusts insolation for overcast *
REM * CALLED FROM: stabclass *
REM = CALLS: no other routines *
REM = *

REM 3t il l e i R R MR N RN R NN AR RN RN RN EREAR
REM

IF CE < 7000 THEN ins = -4: RETURN: rem flag for low overcast

IF CE >= 7000 AND CE <= 16000 THEN ins = ins - 2

IF CE > 16000 THEN ins = ins - |

IF ins < 1 THEN ins = |

RETURN

REM

REM 30 il A RN AN NN N R AR R R R REN RN R AR AU AR R ARRR R R RN S
REM #*
REM * NAME : clouds *
REM = FUNCTION: adjusts insolation for clouds *
REM CALLED FROM: stabclass *
REM = CALLS: no other routines *
REM * *
REM s o it N NN RN E RN RN RN RN R R R AR AR RNE R RN

REM

IF CE < 7000 THEN ins = ins - 2

1F CE >= 7000 AND CE <= 16000 THEN ins = ins - 1
IF ins ¢ 1 THEN ins = 1

RETURN




1330
1333
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1334
1337
1338
1339
1340
1300
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1320

REM
REM
REM
REM
REM
REM
REM
REM
REM
oh =
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33636 36 3 3 36 36 3 3 36 3¢ 36 30 36 36 3 3 30 36 36 3 36 36 36 3¢ 36 36 3 36 34 3 96 3% 30 3 3¢ 36 3 3 36 36 3 3030 96 3 3 ¢ 3¢ 34 3 3 36 36 3 3 3 3 36 36 3 3 3 3 3 W

* *
* NAME : missing *
* FUNCTION: finds hours of missing data *
* CALLED FROM: output *
* CALLS: no other routines *
* *
2 2 T R N s Y IRttt

oh + 1: IF oh = 249 THEN oh = 0

IF hr > oh THEN LPRINT "missing data ", od$, om$, oh: GOTO 1300

od$ =

dat: oh$ = hre: om$ = mot(mo)

RETURN
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4 REM RN RN RN RN RN RI RN RN NN RN R AR ERREANRRER
5 REM * *
é REM * NAME : preproc *
7 REM * FUNCTION: subsets weather file over desired interval
8 REM * CALLED FROM: this is main program *
? REM * CALLS: no other routines *
10 REM * *

11 REM I 1S322 2232323333332 222332223222 32 2232322322223 222 RSS2

12 REM

13 DIM MOC12), KR(24), DA(31)

18 PRINT

20 INPUT "Enter starting time: month (1-12), day (1-3i), hour (0-23)"; MONTH,
DAY, HOUR

25 PRINT

30 IF MONTH = 13 THEN END

40 YEAR = 82

S50 GOSUB 190:rem julien

40 START = (24 % MO(MONTH - 1)) + ((DAY - 1) * 24) + HOUR + 1}

70 INPUT “Enter ending time: month (1-12), day (1-31), hour (0-23)"; MONTH, DAY,
HOUR

80 EN = (24 » MO(MONTH - 1)) + (<(DAY - 1) % 24) + HOUR + |

100 OPEN "WEATHER1.DAT" FOR RANDOM AS #1 LEN = 22

105 OPEN °*WEATHER.DAT®" FOR OUTPUT AS #Z2

110 FIELD 1, 21 AS NP$

120 FOR A = START TO EN

130 GET #1, A

145 PRINT #2, NP$

160 NEXT A

170 CLOSE

180 END

181 REM




182
183
184
185
186
187
188
189
190
191
200
210
220
230
240
250
260
270
280
290
300
305
310
320

REM
REM
REM
REM
REM
REM
REM
REM
REM
MO<(1)
MO(¢(2)
MO(3)
MO(4)
MO(S)
MO(4)
M0O(?)
MO(8)
MO(®)
MOC10)
MOC11)
MOC(12)
rem:lea
IF YEAR
RETURN

o nnwnunhn
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* *
* NAME : Julien »
* FUNCTION: relates julien day and month *
* CALLED FROM: main *
* CALLS: no other routines *
* *

(2222222222323 2222222222822 22 282222222 22222222 2222222232223 22222222]

31
59
90
120
151
181
212
243
273
304
334
365
p year
/ 4 = INT(YEAR/4) AND MONTH >2 THEN MO(MONTH-1)=MO(MONTH-1)

nonon



